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MERCURY BY SW-846 METHOD^

Introduction

n

This Standard Operating Procedure addresses,tH^<fete-Validation procedures for the review-;
of data for the analysis of aqueous^'aM sdlijCl-samples by SW-846 methods 743-S^ and
7471 A. These methods are cold-'t^oj^tqrawi^absorption procedures. Sam0i£& m&.be*
digested prior to analysis. Mei
High concentrations of
High concentrations of .doE6nde¥'iitif|samples
reduce possible intep%"enc4S?;vC«wn

&• ."•* "<v..::..t>'\ .c^.-T''
also interfere withaftJi&ialy^v^ ..._.

\r.

to the elemental state
with the

extra
iat

_ .. , Form
*5){arratives, and mi

Evaluation Procedure.

forms, digestion logs, Case
digestion performed).

Contractual holding time^i|^^stablished by comparing the dates of sample receipt
on the Chain-of-(^^^6/ol^^ith the dates of sample receipt and analysis on the
Form I's, Fornv^HQV; F^^*° ?8Vs, and the raw data. Examine the sample records
(i.e., digestion ibjgjafj^p, d^rmine if samples were preserved.

s&h ^>£?-.^
Crit( ..,1i»4te"5«

holding times (from date of sample receipt) and required
nation for mercury:

-^.;-r^...
'.:,'* Aqueous samples: 28 days; preserved to pH <2 with HNO3

Solid samples: 28 days; cool to 4±2 C°

2. Mercury digestion involves 100 mL initial volume to 100 mL final volume
for aqueous samples and either three 0.2 gm aliquots or one 0.6 gram aliquot
initial sample weight to 100 mL final volume for soils.
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D Actions.

1. If the Case Narrative, Chains-of-dustd^ one.digestion logs are not included ;*
in the data package, a correctable-deficiene^hould be written in the quality •;
assurance review. If nece0?»jp .̂'j|̂ .. if time permits, contact laboratory v>,
and/or client for resubmiswcfhi:.̂ -£££•* ...(̂ '" "̂ ";:5

If the date of
noncorrectable del
Contact

i|>t is^not recorded on the Chai
,d be written in the quality assuf;

of sample re
~s"ie date to besample ,r$&ipt i t i j l t ricordedj- issu

" ' - c ' • •S" ~

3. :able deficiency

for aqueous samples
plate, soils by microwave,

,^T*v
-ft. -¥"*•*£: K^v
rfiV îSl̂  <\ If correct weights/voli

deficiency should J

6.

iv*v>OF*
!sed in the digestion, a noncorrectable

assurance review.

If the

If inco

9.

10.

for mercury, add a paragraph to this effect to the
" section of the quality assurance review

•"•̂ •'V^ S?"
discovered between the Form Xffls and the sample

correctable deficiency should be noted in the quality
-^eview. Contact the laboratory to verify sample digestion
Heights if necessary.

If pH of an aqueous sample is >2 but <6, flag all positive results for
^?*"V mercury 'T' and "not-detected" results for mercury "UP1 ("UL" for Region

'

If the pH of a sample is >6 for the mercury' analysis, flag positive results for
mercury "J" and flag "not-detected" results for mercury "R."

Client should be informed immediately (via telephone) if the pH is not
appropriate
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If samples are analyzed outside of holdifcg^irfle^^fla^'^Il positive results for
mercury "F and "not-detected" resyftlpfer mercery UP' ("UL" for Region
IH) for the samples. If the holdija^-^ri^a^.^ossly exceeded, flag positive,
results for mercury "J" and fl^jnynot-doffed" results for mercury "EL*1

Holding times are corisid^ew^lQ^fjfossly exceeded if a sample analysis
exceeds 2x the techni

If the temperamre
reviewer
if all

l$\ilii&ceived at the laboratory exc
the temperature was (

applied.,
d >:t>e in|?ĵ ed v . a n y

ry anaiyseg, the F & r a l Register specifies
for 4±2°C

to both; states s

SfFor "
a& "R."

preservation

Items:

Form O's, Form XTVs,

Evaluation Procedure.

in flagging
' ("UL" for

ment was calibrated daily (within 24-hour period) and
was set up using the correct number of standards

it the daily calibrations meet the required criteria. In addition,
: the ICV was analyzed immediately after the daily calibrations

'v \\3- 4^;$ Verify that a standard at the quantitation/reporting limit was used in all
.v - calibration curves.

4 Verify that all ICV and CCV recoveries fall within the required recovery
ranges.

5. Check the raw data to verify that the calibration standard values were
transcribed correctly onto Form H's (check all values) Recalculate the ICV

ENVIRONMENTAL STANDARDS
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and CCV percent recoveries (%R)

REVISION: 0

recalculated value
agrees with the laboratory-reported, ̂ toeis on'tUejPbrm El's

Verify that a CCV was analyzed^eforyaad after all analytical samples are
analyzed and after every 10 ahaJ#ical samples or every 2 hours, whichever
is more frequent. This;^S|M^ai{^plished by examining the raw'-ctata-and

7.

indicating the times^
conjunction withi&ife saw dafJ A* • :• N^ J*.

Verify thai
was

ion/repqpHjSg limit
CRA

fefore the ICV

the Form ElAs or using the

aantitation/rep
analysed b

^*:.XX l-**Jfc

itial Calibcatipn:
fe£ .-:!:" -•'•>>.

Instruments
A blank
quantitation/fi

Initial and Con

n

^_

b.

time the instrument is set up
one of which should be at the

f'establishing the analytical curve.

Verification (ICV and CCV); CRA:

must fall within the control limits of 80-120%
all samples up to the previous acceptable CCV

It is preferable that the Initial Calibration Verification
a concentration different from that used for initial

ie instrument.

ie ICV must be analyzed immediately after the daily calibrations
A CCV should be analyzed after every ten analytical samples or
every 2 hours, whichever is more frequent, prior to sample analysis,
and at the end of the analytical sequence. Note that the concentration
of the CCV does not necessarily have to be different than that of the
ICV. The CCV should be at a concentration at or near the mid-range
of the calibration curve.

To verify linearity near the quantitation/reporting limit, the
laboratory should analyze a standard at the quantitation/reporting
limit (called the CRA standard). The CRA standard should be
analyzed before all samples have been analyzed.
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For mercury analyses, calibrate s^iijardj^riould be prepared at the
time of analysis. The timer^trid dale, $f standard preparation and
analysis should be docuiti^intedi^the raw data.

••••..•.' -i_ 'v • ,:' :^

and ICB/CCBs must be reported
which the standards were run?

|
\,̂ '̂ :v ' '•

table if it is performed afteff%^-ffi sffrop 1 e
;ahd CCB analysis. Reslopingll^piji^merit is

'as it j^^mediately preced^d-bv andtajpediately

"'** .s ilii^alibrated at the proper
s|#j£ tbs^correci'number of standards and

"""°"'' i-be written in the quality

Analysis results forJ

on the Form

ent<4p*ibfis
iiiKv x-̂ i-Jfc-ii

If any of
calibration
Us are not included,^
should be writt
laboratory

calibration, the CRA, the initial
"calibration verifications or if the Form

kage received, a correctable deficiency
assurance review. If necessary, contact the

for submission of missing items

If an E^^&lmgcripSdard was not used for the ICV and the laboratory did
not us^s^ separate source and different concentration (other than what was

fion) for the ICV, a noncorrectable deficiency should be
assurance review.

jvery of an analyte in an ICV or CCV falls outside the required
criterion, and the laboratory did not terminate the analysis,

recalibrate and reanalyze all associated samples back to the last compliant
CCV, a noncorrectable deficiency should be written in the quality assurance
review. Note in the deficiency whether the data usability of the associated
samples was affected or not.

If the concentration or recovery of an analyte in an ICV or CCV (or the
CRA) was misreported on a Form n, then a correctable deficiency should be
written in the quality assurance review.
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If an ICV and/or CCV were not analyzSF^ifee^iaper frequency or in the
appropriate sequence, then a noncojtSptable Sefjeiency should be written in
the quality assurance review, ^^^etjrne between any CCV analysis and
either the analytical sample befbrVor the;JG£B after should not be any longer
than the time between any^two;s^ecutiVe analytical samples.

If a CRA standard yy$$ nek; analyzed at the appropriate cancentjKititjn, in the.
appropriate sequ^c^or^a¥;^e appropriate frequency,
deficiency shodl^^^intt^ih the quality assurance review?

8.

•~-«xv
:"^- .̂̂  '•'assurance
2&i-fr*»

\?;HO. If the results <i&
'v;v the proper (tempo;

assurance

11.

\2

If the raw,
daily c
reviev|*%

C.AjSiT.xw.

W>

ition at the CB^i^n^-^nalyzed as
anal^jK, ^gfeSS'ncorrectable

lality a^SMt^ance re
—— ^~'S^»s»=~~

iared at the time of
included in the quality

dite of standard preparation is
be written in the quality

i/CCB analyses were not reported in
correctable deficiency in the quality

t the ICV was not analyzed immediately after the
a noncorrectable deficiency in the quality assurance

coefficient is <0.995 and a straight line curve in being used
, qualify results >IDL as estimated ("J"), and "not-detects" as

If*the ICV or CCV %R falls outside the acceptance windows, qualify
according to the following. The qualification should be applicable to the
preceding samples and the samples following the recovery for the CCV out
of criterion. If the ICV is out of criterion, the entire sequence would be
qualified. The following are policy by Region LI and recommended by
Region I and the Functional Guidelines. Qualify only samples before and
after CCVs with poor recoveries. If the ICV is outside criterion, qualify the
samples of the entire analytical sequence.
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•* ".'"." a-, -.V*-

a. If the ICV or CCV %R falls-:Duija^e;thgxic(:eptance windows but
within the ranges of 6.5̂ $%' of ..121-135%, qualify results
>quantitation h"mit/reporMh[g%flHl>as estimated ('T')

If the ICV or CCyj|pf is witftffTthe range of 121-135%, results
<IDL are

b.

c. If the ICym'^VJfa&js 65-79%, qualify results <^J^aj |̂in%t
("UJ", l^pR^aon HI). ^::^"^ "

uaiify>:rlsults >CDL as unusable

i % , qualify a j ^
l i m i t s / « . .

>(*; _. ^ .• >"'j* < ir;̂ |F % •«-• '

abilityr-f-QC posi$%$ results being

- „ . * - .Per Region A - ^ t m u c i a

e^^^ f̂

Per Region U,
qualify

was not performed at
should be flagged 'T' and unot-

of the CRA are outside 80-120%, then
P: following guidelines. Note that the qualification is

analyzed in the affected sequence.

a. f*the~'r^very is between 50-79%, flag all positive results *T' and
^^Nateicted" results "UJ."

recovery is between 121-150%, flag all positive results "J."

16.

If the recovery is <50%, flag all results "R" However, for positive
results, note in the report that the presence is qualitatively valid, but
the reported results are quantitatively biased quite low

If the recovery is > 150%, flag all positive results "R"

Per Region I, if the recoveries of the CRA standard are outside 80-120%,
then flag positive results <3* quantitation limit/reporting limit 'T' and "not-
detects" "UJ." Do not qualify data >3x quantitation limit/reporting limit.
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. -17. Per Region HI, if the recoveries o&Slg ̂ ^a^outside 90-110%, then
qualify according to the followinajp|!ddines'c |$bte that the qualification is
only applicable to samples sequence.

'o, flag all positive results -ceported
limit/reporting limit "P^tajrid 'friot-

If the recovery isjj
at less than
detected" re$fes "C%^

;4f^ |̂r
If the r^SlO5 W"0"than ! 10°/0' fla8 a11 Positive

"R" and all
quantitation
note in the

the reported results

s£ "'Apply ^kifce fi
limit/reporting'
limit for
theme

orted

to results <2x quantitation
and <3x quantitation limit/reporting

not apply the criteria to results obtained by
additions.

the Functional Guidelines, there is no policy for
:s. In this case, data will be qualified according to the

If the recovery is between 50-75.0% for mercury, flag
positive results'T and "not-detected" results "UJ."

If the recovery is between 1251-150% for mercury, flag
positive results"!."

iii. If the recovery is <50%, flag positive results "f and "not-
detected" results "R."

IV. If the recovery is >150%, flag positive results less than 3x
quantitation limit/reporting limit "R." For results equal to or
greater than 3* quantitation limit/reporting limit and less than

ENVIRONMEKTAL STANDARDS
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5x the quantitation
"J."
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it, flag positive results

IV.

.NOTE: In al] cases above*ifejjie iCHpls greater than the quantisation
limit/reporting limit, repjae^^^.tation limit/reporting limit"

^-•:sSi*^*^

Blanks

A Review Items:

ftijjjjatiiiks, and verify thafmnssults w^%cl^tet* reported.^r^asa^ . -**<«. V:\N--? .^"'-^SNsaiS >.TX.

,s the raw data for all

A*S
?.«£ the proper ordl^fthe

v*- -..
'̂ 5? Verify that theffiso

blank does not ex

4. Verify that all %

:jj- .̂ V^ .̂-; '̂
^""""pflfation blanks were analyzed in

ncentration of an analyte detected in a
ation/reporting limit.

Its at or above the quantitation/reporting limit are

(absolute value) of a calibration blank (ICB or CCB) result
the quantitation/reporting limit. If it does, the analysis must

inated, the instrument recalibrated and the preceding analytical
es must be reanalyzed.

''*'%,' The concentration (absolute value) of a preparation blank (PBS [for solids]
or PBW [for aqueous]) must not exceed the quantitation/reporting limit If it
does, all associated samples reported below 10x the blank concentration but
greater than the quantitation/reporting limit associated with the blank must
be redigested and reanalyzed. If the blank concentration is less than the
negative quantitation/reporting limit, all associated samples reported below
10° the CRDL must be redigested and reanalyzed. Check the digestion logs
to determine which samples are associated with the preparation blank

ENVIRONMENTAL STANDARDS
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2.
•^ x£*.-<**. £• f

A preparation blank must be analyzed^ ea^Jlaprtx, for every 20 samples
digested, or for each batch digesl̂ |;l̂ [cheveriii' more frequent. Note that
an aqueous preparation blank ̂ i^^be^aj^fest^d and analyzed even if the only
aqueous samples in the batcteseefield blasts.

Calibration blanks (ICS
initial (ICB r-'-A J^'
frequency of
more frequent. "*

Actions:

1.

st be analyzed immediately
calibration verification
every 2 hours (CCB o

ssiiB î̂ stS îiL̂ gr

If the magnitud^^ibso
exceeds the qi
taken, a noncoi
review.

Note tha'

at the proper
ciency should be

a Form IE, a correctable
isurance review.

CCB or preparation blank result
limit without corrective action being

iy~should be written in the quality assurance

id aqueous preparation blanks are always in units of
lanks for solids are to be reported in mg/Kg. If these
a correctable deficiency should be included in the

review.

where more than one blank is associated with a given sample,
ion should be based upon a comparison with the associated blank

ig the highest concentration of a contaminant. The result must not be
corrected by subtracting any blank value. Action levels should be calculated
that are five times the maximum concentration of each contaminant detected
in any blank. No positive results should be reported unqualified unless the
concentration of the analyte in the sample exceeds 5 times the amount
detected in any blank.

NOTE: The reviewer should note that the blank analyses may not involve the same
weights, volumes, or dilution factors as the associated samples. In particular, solid
sample results reported on the Form I's will not be on the same bases (units,
dilutions) as the calibration blank data reported on the Form His. Sample weights.

ENVIRONMENTAL STANDARDS



volumes, and dilution factors must be
basis when applying the 5x criteria.

SUBJECT: Meroir^aEtfi&tion 5 OP
/l^ ,̂,, PAGE: 11 of 26
'vS^'y-U'DATE: 7/3/98

*^ REVISION: 0
&?

on a sample-specific

6. The results of all initial c^librM|H,blanJ^i^)ntinuing calibration blanks,'sancl
preparation blanks shouj^t>J^^M|̂ to all samples in the SDG. &

Results of the fielfl
same day. Hq$
which the fie'

be applied to all samples a
ation should be given to

««&&sested)-
8.

Per Regi
its pr
presence

the ptfiple, oo action is

be reported with a "IT
uld be flagged "B").

action level shall be reported
results only.

:e cannot be qualitatively questioned due to
itory blank but can be questioned due to its

blank, all positive sample results <5x the value in
buld be flagged "R." (Note that Region n specifies
that are > quantitation limit/reporting limit;

ntal Standard's policy is to use blank results > the EDL,
of Region n guidelines.)

Region m, if any blank has a negative result whose absolute
value is greater than the quantitation limit/reporting limit, then all
samples associated with the blank should be qualified as "J" for
positive results reported at levels less than 5x quantitation
limit/reporting limit and "UL" for "not-detected" results.

V Laboratory Control Sample Analysis (LCS)

A Review Items:

Form VTIs, raw data, and digestion logs.
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SUBJECT: Mer

B. Evaluation Procedure:

1. Review Form VIIs and veri

Review digestion logs a

fation SOP
12 of 26

DATE: 7/3/98
REVISION: 0

ithin the control limits.w
*&fy

the LCS was digested.

Check the raw d;
the recoveries

C

4. Verify t

Criteria:

same sample
sampllgpfeceived. An LCS

jj^jc and per SDG or
t frequent). If the aqueous

'standard can be used as the

rted results on Form VIIs
for mercury.

[thin the control limits of 80-120%.

stlffi within -.he control Umits established by

lyses are not run at the proper frequency or were not
noncorrectable deficiency should be written in the quality
iew.

If me results for the LCS analyses are not reported or are misreported on
Form ^HS' a correctable deficiency should be written in the quality

assurance review.

If the results for an LCS fall outside the specified control limits and
samples are not redigested for the applicable analytes, then a
noncorrectable deficiency should be written in the quality assurance
review.
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4 Aqueous LCS:

a. If the LCS recovery f<$$S& a$p$£ialls within the range of 50-79%
or 120-150%, qualify^siuJts ^j&L as estimated ('T'). However,
positive results fijp|||g |̂e|(v4ispiaying recoveries >150% sJSieto
flagged "R" ,v ̂ fll^^^ . <-^^

b.

a for these samples

IftheWdECS
cx>ntrot|fimits,
Region n m
of the L

any analyte falls outside the EPA
results >EDL as estimated ('T').

n for analytes with an IDL > true value

its are higher than the control limits and the sample
the data are acceptable.

results are lower than the control limits, qualify all sample
as estimated ("UP'; "UL" for Region UJ). Region n

ces an exception for analytes with an DDL > true value of the

Environmental Standards Policy: For solid LCSs, recoveries outside
the 70-130% range shall require qualification. Positive results are
flagged "P'; "not-detected" results associated with solid LCS
recoveries <70% are flagged "UP' ("UL" for Region IE). The only
exception is when the true value is below <3x the DDL or the
quantitation limit/reporting limit (whichever is lower), in which case
no qualification is warranted from a recovery perspective.
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6 Per Region n, if an LCS analysis wass
all positive results should be
"UJ." See additional

^::V" DATE: 7/3/98
REVISION: 0

the proper frequency,
"riot^detects" should be flagged

n SOP
VI. Duplicate Sample Analysis

Review Items:

B.

Form Vis, Form I's,

Evaluation Pn

rmmatici
are either
limit.

1

3.

Check the raw
been correctly.;
required
calculat
result
bezen

Its ej|8er fall within
".e Form I's and

.mits (dry-weight
VI for those analytes
initial or the duplicate

•ed if both analytical results
or >Sx quantitation/reporting

late the RPDs to verify that results have
on &!e Form VI. Note that duplicates are also

lids but the duplicate sample results should be
percent solids determination. When a sample

quantitation/reporting limit, consider the result to
theRPD.

,the field blank was not used for duplicate analysis.

that duplicates were prepared at the required frequency.
"*••;£*

v>5? *- For solid samples, verify that the laboratory used the percent solids for
*7vv the original sample to calculate the results for the analytes in the

duplicate sample.

C. Criteria:

A duplicate sample must be prepared and analyzed for every 20 samples,
for each procedure used to report analytical results, or for every matrix,
whichever is more frequent.
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SUBJECT SOP

2.

3.

Samples identified as field blanks
sample analysis.

A control limit of 20% for
duplicate results greater
for solid samples;
basis).

A control
duplicate
(±2x

for duplicate

- %}% , . v'-k is usee^for aqueous samples and^,x

^tation/reporting limit (40%

5. a duj!iate percent
plicate sample

t solids for the
I for the original

report these on a

'reporting limit is used for sampl

If duplicate analysis
appropriate co
"*" on the Fo
correctable c ciici

articular analyte fall outside the
results have not been flagged with an
lated Form I's (for that matrix), then a

luld be written in the quality assurance review

|>ancies between the raw data, Form Vis, Form I's
ins or if there are any missing control limits, a

tency should be written in the quality assurance review

blank was used for duplicate analysis, a noncorrectable
Icy should be written in the quality assurance review

4VJ.'., $If a duplicate sample analysis was not performed at the proper frequency,
: ' a noncorrectable deficiency should be written in the quality assurance

review.

5 If the laboratory did not report a control limit when one or both of the
sample results was greater than the quantitation/reporting limit but less
than 5x quantitation/reporting limit include a correctable deficiency in
the quality assurance review.
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SUBJECT:

6 If the laboratory used the results
determination (rather than the
calculate the results for the soli

,*. • -^ ^* • • ' v -, ""!*S'correctable deficiency in the qxJOT .̂assuraflicjB' review

fsp "^REVISION:
*^>*\« ;-•••«*
* " * I - .percent solids
original sample) to
analysis, include a

Note: The following actioi
duplicate sample. In most
each matrix in an SDG.
analysis is performed
logs provided to

7.

a?
Region EL,

quantitation
duplicate > quanutatio
are <5x quantita^i
aqueous sampl
results"!" for
Region

pies associated with the I
pry will analyze one duplicai

be times when more
inanJvDG. In these cases, use

>ry dupli
W^

*si«fesults for a
s, qualify the

x as estimated
for that result

.fied "B" (i.e., use the

sample and duplicate are > 5x
difference between sample and

limit (when sample and/or duplicate
limit), flag all positive results "J" for

nviEonmental Standards' policy to qualify positive
iples if the RPD is greater than 20% regardless of

result
mparison only
edco

9. PerJ&e^HlSfej&lfe RPD is >100% (when sample and duplicate are > 5x the
ing limit) or the difference between sample and duplicate

[uantitation/reporting limit (when sample and/or duplicate are
aantitation/reporting limit), flag all positive results "F for solid

'*%|i salSSpBs. It is Environmental Standards' policy to qualify positive results'T'
<Ki^K for soil samples if the RPD is greater than 35%, regardless of the Region II

10. Per Region n, if one value for a sample duplicate pair is < the
quantitation/reporting limit and the other is > 10x the quantitation/reporting
limit, all positive results should be flagged "R"

11 Per Region n, if a field blank was used for the laboratory duplicate analysis,
all associated positive results > the quantitation/reporting limit should be
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SUBJECT: Mercury

1 2.

13.

^

flagged "P1 except in the case where J|j£
sample in the SDG.

Refer to Region U SOP for

When evaluating laboi
concentrations in the
attribute high impr<

the only aqueous

(^results, keep in mind the
It may be possible in some

contamination.

Check raw data
results were correctl
recoveries, consid
zero.

VII. Matrix Spike Analysis

A. Review Itei

Formli

£j&lu

in the specified limits.

led recoveries to verify that the
Form V's. When calculating
quantitation/reporting limit to be

C

2

3.

'was not used for spike analysis.

spike was prepared at the proper frequency.

.samples of the same matrix which have matrix spike
of criteria are flagged "N" on the Form V and on all

ile sample Form I's.

A matrix spike analysis must be performed on each group of 20 or fewer
samples of a similar matrix for each SDG.

Samples identified as field blanks should not be used for spike sample
analysis.

Spike recoveries must be within the limits of 75-125% or all the
associated Form I's and V's must be flagged with an "N" (spike recovery
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DATE: 7/3/98
REVISION: 0

limits do not apply when samp)e^{eohce1t̂ a^n exceeds the spike
concentration by a factor

D Actions:

1. If a matrix spike
noncorrectable d

2.

review

Ifafiel

at the proper
be written in the

3.

>'<;'* 5
;^^5c*'

e.e.sciSivi-%
«>*>•-«^T :"'

iS"* ' v". : 'y<^v ;_•:'
>•»,•: sV::'.:.:"•-:

vnOs

If the spike rec^ery i
data is acceptable for

If the spike re<
>IDL, qualiff 1
specifi'
aqueo

7.

pf a correctable
lew.

^W
fr

ry.iimits for an analyte and
N," a correctable

ice review.

'reported sample results are <IDL, the

or <75% and the reported sample levels are
for these samples as estimated ('T') Region n
ivery is >200% for solid samples and >150% for

all positive results should be flagged "R,"

9.

10.

ivery falls within the range of 30-74% and the sample results
alify the data for these samples as estimated ("UP"; "UL" for

Irene spike recovery results are <30% and the sample results are <IDL,
.^ qualify the data for these samples as unusable ("R"). Region n stipulates

rejection ("R") at <10%, however, Environmental Standards' criterion is
<30%.

Per Region D, if a field blank was used for the matrix spike analysis, all
associated positive results <4x the spike added should be flagged "P' except
in the case when the field blank is the only aqueous sample in the SDG

No actions are taken based solely on the post-digestion matrix spike
recoveries. However, these may be used in conjunction with the laboratory

ENVIRONMENTAL STANDARDS



* ~vw;V.>'
SUBJECT: Mercurf'

duplicate analyses and the pre-digest^fm!
the possible reason for the ''"" "
(sample inhomogeneity,
sample-specific matrix effe

.tion SOP
PAGE 19 of 26

DATE: 7/3/98
REVISION: 0

e recoveries to indicate
matrix spike recoveries

loss, analytical bias, or

11. If examination of the riwsj^^*^^ed negative concentrations^g^x IDL);
flag the "not detecjwF resl^^Ur1 or "UL" (Region
concentration i&;*' ilxl&IJ&^flag the "not detected" result

VTfl. Sample Result Verifications^
A.'ttP'' ~< *,vc >.*.*'.,-. ? v^::.;;

A. Review Items'" "*<>%», &
,_ 4: *&^ '̂ ;; ̂ xvV;• ̂  P

~if-&

data should
reported by th^libo

j'-charts, etc., should be com
data tables. This i
non-aqueous sediment.

:a, and digestion

$fe£$orrect calculation of all sample
' 8'logs, instrument printouts, strip

irted results on the Form I's and the
« determination of percent solids for

Ibr any anomalies (i.e., baseline shifts, negative
a£ff<$|j$si§Es, legibility, etc.).

iiftjpre are no transcription or reduction errors (eg. dilutions,
ids, sample weights). Also verify that all "not-detected"

^flagged "IT (with the correct quantitation/reporting limit) on
iity control forms used to report the sample results.v': ;*-#*>

J • _,W, MS>%v
^ 'j4£v?S¥;̂ Ov^«.:^

^3?'; ^ Verify that results fall within the calibrated range of the instrument used
"*£? for analysis.

5

Verify that the DDLs have been determined within the current quarter of the
sample analysis (or MDLs have been determined within the past year) and
that the laboratory is reporting the correct IDLs for the samples.

Verify that the laboratory-reported DDLs are < the detection limits required
for the project.
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SUBJECT:_Mercuit^v?3Hation SOP
' .FAt/E: 20 of 26

DATE: 7/3/98
REVISION: 0

6. Use the Form XIVs to ascertain frqij^waticrf^^jfcquence the laboratory is
reporting the results. The partica^feB^ that represents the analysis being
reported should have an "X" intiii

Criteria:

1. Analyte quantitative vfbr aqwpws samples are direct
microwave dige^iyi^eifi^liire is a correction factor of 1.
instrument le

2. Analy^

"asF^-s
£&.•£:• \. Vrt...

in^aciJDKlance with the
KU«£;y x:«*
".X1**
V'«^>
NK^V
&"

DDLs must be
analysi
IDLsb

D.

iple prep

ined quarterly on the instruments being used for
Id be determined annually (NYSDEC specifies that

i-annually).

Its must fall within the calibrated range of the instruments

^iSi^ T|̂ P|)orted DDLs must be less than or equal to the detection limits required
>:lfe,.Jr foffle project.

If the results for any analyte have been misreported on the Form I's, a
correctable deficiency should be written in the quality assurance review
Any changes in results should be well documented in the support
documentation section and changed on the data tables. (Note in the report
that the data tables have been modified.)

.•.4*»-A
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SUBJECT:

2. If there are any discrepancies found,
obtain additional information that

If the JDL or MDL studies are
noncorrectable deficiency
review.

,̂:̂,IfthelDLs are
mercury, a noncofr
assurance r " c ~ ~ r " "

"
girV be contacted to

the proper frequency, a
in the quality assurance;-.

defection limits required for
iency should be written

XTV,f . ' .assutsface review

A*
:•?*%>•*... >.'•:. , -~V

'..<Sy> !"---^-
?;<sv*'a<£y vi£iv'-

^\ ap^ŵ

C.

Field duplicate samples ,m^ 6^>btak^d and analyzed as an indication of overall
precision and sample rep^ri^^tiveness. These analyses measure both field and
laboratory precisio |̂̂ ii||pr̂ ^^ results may have more variability than laboratory
duplicates, whic||jfjEu&ili|ft ofiy laboratory performance. Soil sample duplicate
results are expecmNttJiajHra greater variance than water matrices due to difficulties
associate^ |̂i c;bHl|f|pg identical field samples. The reviewer should check with
me Pr^iikJ^9Sfe#s to me identity of any blind field duplicates.

D.

which are field duplicates should be identified. The reviewer should
corjjfjire the results reported for each sample and duplicate and calculate the relative
percent difference (RPD). This tabulation can either be in the narrative section of
the report or in the support documentation.

Actions:

1. Per Region V, positive results for a target compound should be flagged 'T
in the sample and its field duplicate if the following criteria are not met
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SUBJECT. Mer ion SOP
: 22 of 26

: 7/3/98

a. A control limit of ±40%
for sample values greater

b. A control limit of
quantitation/i
values less

$-&?W REVISION: 0

2. Per Region I,
the sample am

RPD shall be used
the qu^Btitation/reporting limit.

the qii^Gtation/reporting limit (±4* the
for'solids) shall be used

ion/reporting limit.

a target compound should
if the following criteria are no1

11 be used
nit/reporting

sample and
(when
limit),

&r

m limfplreporting limit (± 4x the
itis) shall be used for sample

Ijjpt/reporting limit.

(when sample and duplicate are >
it) or if the difference between the

is > quantitation limit/reporting limit
plicate are <5x quantitation limit/reporting

Results'T' for aqueous samples.

the RPD is >100% (when sample and duplicate are
ition limit/reporting limit) or the difference between the

duplicate is >2x quantitation limit/reporting limit (when
and/or duplicate are <5x quantitation limit/reporting limit),

all positive results "J" for solid samples.

Per Region H, if any value for a sample duplicate pair is <
quantitation limit/reporting limit and the other is > 10x quantitation
limit/reporting limit, all positive results should be flagged "J."

The above Region-specific criteria are mentioned for completeness and
discussion; however, the following criteria will be used in all circumstances:

f. If the RPD is >20% for aqueous samples or 40% for solid samples
(when sample and duplicate are > 5x quantitation limit/reporting
limit), flag all associated positive results "J."
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X.

SUBJECT: Merc

g- If the control limit of
quantitation limit/repoi
quantitation limit/re
exceeded, flag all
than the IDL, u
been flagged "
reported cpjQC'
results

Ition SOP
jE: 23 of 26

7/3/98
REVISION: 0

or "B
or'

h. apply an
soh'i

it/reporting limit (2x
soils) for results <5x
sample or duplicate) is

results "J." If a result is less
comparison purposes,

blank contamination,
5 real for comparison

or if one result is
U," comparison is not i

r aqueous
quantitation

;on EBJfft/reporting limit
a ±2x quantitation

lid sai$pF results if any one of
i6nr> less than 5x quantitation

Form I's, raw sample daft,*^T:*«:ft«\̂ .=v=r
Objective:

c
dissolved and total analytes.

ences between dissolved and total analytes as a percentage of the
when the dissolved concentration is greater than the total
. Document comparisons in the narrative section of the report Note

e filtered samples were digested.

D Actions:

Region I protocol and the Functional Guidelines provide no guidance for qualifying
data between dissolved and total analyte results.
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SUBJECT: Merc^^a^tion SOP
.: 24 of 26

.: 7/3/98
REVISION: 0

Ilk '&
Per Region n, if the concentration of any d^^vî |pijBaJ[yll is >110% of its total
concentration, flag all positive results "J^'^the cfc^irentration of any dissolved
analyte is >150% of its total concentra|j< l̂i||;]̂ ti results "R." No qualification 15
necessary when the total and dissolv^l^ults a^^lhe quantitation/reporting limit,

Environmental Standards, Inc
concentrations) are less

1.

2.

If the differencfr
as estimat

ilate thejpSrcent difference using

or both of the results
the following criteria:

results is greater than the EDL, fl

- '
the following cfHeria:

If the percent dj than 10%, flag both results as estimated

is greater than 50%, flag both results as unreliable

: data package, data review results and, if available, Quality Assurance Project
Sampling and Analysis Plan and discussion with the Project Manager

B Objective:

The overall assessment of a data package is a quality assurance review in which the
data reviewer points out contractual differences, comments, and data qualification
with respect to the usability of the data.
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c Evaluation Procedure:

SUBJECT: Mercul^uj^aion SOP
25 of26

7/3/98
REVISION: 0

1.

2.

Evaluate any technical problei
,4-,'^s*

><•'. >' ».V'SVV.-'V-v

If appropriate i
of the data to assist
Review all avaUabl^lsf

V'-s*

Plan, Sampling
that concerns
mind the

t been previously addressed.

'., the reviewer may assess the
inappropriate

including the Quality Ass
and communication

and desired quality of these
analvtitf»fenroblems.

the Chain-

D

*»•> •*
...~™«««Jt ••!&•

.^^f '̂r^j.
S45^&&s£l*<# «/ -. r^.^ 2:^ Wnte a quahl

-<^K ^^ analytical limi^fions;c^3»$f̂  .̂- '
use and required
his/her assessnn
Include a sur
data in the.:;;
orpreve'*""'

any need to qualify data
ously discussed.

ive the user an indication of the
sufficient information on the intended

is available, the reviewer should include
of the data within the given context.

me important items found during the review of the
Specially those items which may have slowed down

validation of the data package.
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SUBJECT:

XU. AUTHORITY

This data validation SOP for the analysis of rnê c
prepared by Environmental Standards,
number _ issued to.
entity except Environmental Standard

SOP approved by

SOP
: 26 of 26

: 7/3/98
REVISION: 0

lid and aqueous samples has beerl
resents internal control ;popy

>t to*be photocopied or used by any^other
ressed written permission.../"'""""'-:-.:!

ftd Copy Number:
by
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Inorganic Analysis 1

STANDARD OPERATING PROCEDURE
INORGANICS ANALYSIS

INTRODUCTION

This standard operating proc
from the inductively coupl
Before samples can be
(Aqueous samples
analysis, dependio&5on
steps:

P^aftiation SOP
';-' Revision 1

-:; Apnl2, 1997
Page 1 of 20

ATA VALIDATION OF
D 6010A)*

**~;fz.-^:r

«fc-4%

Is the procedure for the
'ana^^j^rformed by SV^^^Metil^lblOA

"^ t- ,,?vertedto fr^4i^^N^oiut'on
solved ̂ taais mtoot necesaanly-M^igesfed prior to

Itory.̂ il^>pJ|r acq^^pned l^ig the following

:<Sfai$ples, once solubilized or
4^Kisported to the plasma t

-^^i'pfoduced by a radio-frequei
and the intensities of theli

SW-846 methods ar<
addition, the
requirement^
sections in

II.

id,^ fibred, and adjusted back
.*••.>'

s heated with acid, filtered, and

ebulized and the resulting aerosol is
^specific, atomic-line emission spectra are

e spectra are dispersed by a grating spectrometer,
red by photomultiplier tubes.

o differing interpretations from the laboratories In
quality assurance project plan (QAPP) might include

from those presented in the SOP. Therefore, some of the
not be applicable to all situations.

HC^DING TIMES

Items

Form I's, Chain-of-Custody records, digestion logs, and Case Narrative

See Section XHI for Authority and Application of this SOP.
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Inorganic AnalysVtS^^yalkJation SOP
,r-~->^ '""'•* Revision 1
V^^- .̂*,'.̂  Apnl 2, 1997

Page 2 of 20

B. Objective

The objective is to ascertain the validi
sample from the time of sample collect)

Criteria

The technical holding ti
collection are as folio

baser! on the holding time of the
ic of sample analysis.

D

sampling dates on the
Form I's and the raw

were preserved.

jgb ^^
timfrCffleria r^lVater and solid samples

If technical holding tim
the quality assurance
following criteria: ^

•)e?i

1. If hol
shoul

criteria are exceeded, document this in
qualify the sample results according to the

K\*^preservation criteria are not met, all positive results
T, estimated, and all "not-detected" results should be

times are grossly exceeded (if samples are analyzed more than
from the date of sample collection), the reviewer may use

prgg&sional judgment and qualify results < instrument detection limit
(IDL) as unusable ("R").

If the pH of aqueous samples for total metals analysis is greater than 2, and
the laboratory did not adjust the pH of the sample (and allow the sample to
sit for 24 to 28 hours before digestion), then positive results reported for
the affected samples should be qualified as estimated ("F) and "not-
detected" results in the affected samples should be flagged "UP'. It should
be noted that aqueous samples for dissolved metals analysis are often not
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Inorganic Analysis by<JP? tion SOP
Revision 1

April 2, 1997
Page 3 of 20

preserved in the field; these samp}essj<*^v:;|SLterp'"'upon receipt at the
laboratory and then acid is added u j t r f e ff ijfre^s than 2

III. CALIBRATION

A. Review Items <&%,.^ ^LForm Us and raw calibratijfn^ta^ -̂ ,;7

B. Objective

Compliance
ensure
shouli

.USMTelrstablished to
.ble qllptitative data. (It

Ij^gUraboratory Program
in the instrument's

ial.Jja|ibratjon demonstrates that the
fe beginning of the analysis

its that the initial calibration is

VW^'vfi vfi»5»*^vNx>>^»/.>NW ^C«E>>S''*

1. Initial CalibratioC^f W'

tion

daily and each time the instrument is set
wee standards should be used in establishing the

(It should be noted that many laboratories use the US
oratory program specifications instead, where only one

thin the instrument's linear range, is used for calibration)
ent calibration, the laboratory should reanalyze the high
standard and verify that all results are within 5% of the true

Continuing Calibration Verification (CCV)

a. Analysis of the CCV result must fall within the control limits of 90-
110% recovery (%R) of the true value for all analytes. If the
results do not, the analysis must be terminated,' the instrument must
be recalibrated, the calibration must be revivified, and all samples
associated with the unacceptable calibration check must be
reanalyzed.
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D.

b. A CCV must be analyzed
analyzed at the end of the as1,

c. The CCV must
or near the
prepared from
standards. ^

Evaluation Procedure *•••
X4il,«,

1. Verify t|rtrlfi:e%

Inorganic Analysis liy^^Validation SOP
;-•£*>-.,._ *-..,' Revision 1

April 2, 1997
Page 4 of 20

must also be

interest at concentrations-at
curve and

endent of the instrument ca.-. __..
,. :?*«:Tt

/.. <--v;:f$ *
S-&""*&*>*3fo.^

before sample
5% of the true

ification (ICV) and CCV

lifts daily and eaGk-^ft-QwPjhstrument
•»££» . . .«*- .^k..«4*fe?»4X

^fimfy that'*-
recoveries fi

Check the raw data
transcribed com
ICV and CCV.J
laboratory-repBi

Verify
analyti

the calibration standard values were
orm Us. Recalculate one or more of the

that the recalculated value agrees with the
ues on the Form Us.

analyzed every 10 samples and at the end of the

2.

Ippropriate number of standards were not used for initial calibration,
or V the instrument was not calibrated daily and each time the instrument
was set up, consult with a Senior Chemist and the Project Manager about
the possible effect on data quality. If it is deemed necessary, qualify the
data as unusable ("R").

If the ICV or CCV %K falls outside the acceptance windows, use
professional judgment to qualify all associated data. The following
qualifications will be applicable to the samples preceding and the samples
following the CCV out of criterion. If the ICV is out of the criterion, the
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Inorganic Analysfs 'TB SOP
Revision 1

Apnl2, 1997
Page 5 of 20

entire sequence will be
j jrecommended:

^fiik fdf&wing guidelines are
' ' '

a. If the ICV or CCV
within the ranges o
estimated T.^

the acceptance windows but
% orp-125%, qualify results >E7L i>

as

all positive and "not-
•<;4̂

&'

results >IDL as unusableIf th<MCy or C r % R is,,{»' •-. . i*^*^-_ ^- *>•* - ••

' 'Review Items

Form Ills, Form I's, and

Objective

The j, field, or equipment blank analysis results is to
and magnitude of contamination problems. The criteria

of blanks apply to any blank associated with the samples If
any blank exist, all associated data must be carefully evaluated to

or not there is an inherent variability in the data, or if the
is an isolated occurrence not affecting other data.

Criteria

No contaminants should be found in the blank at levels greater than three
standard deviations of the background mean.

An initial calibration blank must be analyzed immediately following the
ICV. A continuing calibration blank (CCB) must be analyzed after every
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Inorganic

D

10 samples (following the CCV)
end of the analytical sequence,
frequency at collecting field or

Evaluation Procedure

Variation SOP
^ Revision 1

Apnl 2, 1997
Page 6 of 20

xmu$plso be analyzed at the
>ta^|bfrprt»ject-specific QAPP for

lent blantcs.

Review the results rje^tft^^jh^lMTorrn III, as well as the ra$f8a$a for ̂
blanks, and verir^t&jrthe nifr&s were accurat

E

depends on the circumstances
lue below the negative EDL or

:efully evaluated to determine its

In instances where^jB^^So^S^blank is associated with a given sample,
qualification sho^^^bas^ppon a comparison with the associated blank
having the rugte^^g^centrttion of a contaminant. The results of ICBs and
CCBs are^ Apfdie1&$5*samples analyzed on the same instrument during the

^v.-̂ s*§k X-Vrii>' f .same
Field

eginning with the initial calibration) as the CCB.
blanks are associated with samples collected on the

field or equipment blank (unless only one was collected
day period; then the field or equipment blank results are

all samples collected during that period). The sample result
lot be corrected by subtracting any blank value. Action levels should
culated that are five times the maximum concentration of each

contaminant detected in any blank. No positive results should be reported
- r:̂ ; S unless the concentration of the analyte in the sample exceeds five times the

amount detected in any blank.

NOTE: The reviewer should note that the blank analyses may not involve the
same weights, volumes, or dilution factors as the associated samples In
particular, solid sample results reported on the Form I's will not be on the
same bases (e.g., units, dilutions) as the calibration blank data reported on
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Inorganic

the Form Ills. Sample weights,
taken into consideration when app

Sample results should be reported as:l§Iwwsr£":31 * f.-'A^t**. V*«i
£?

• blank but not in the sample,a.

b.

Ifananalyteis
is taken. ..-

Positiv&

SOP
Revision 1

April 2, 1997Page7of2°
tion factors must be

vJ7
than the action level (5x the a&Jplpl^lftank

lwitha"TF' ,.-!-». 1̂&0

V.

e reported

Objective
'""""

The ICP interference^
laboratory's interelei
will analyze
only the coi
solution AB,
of the q.tflg&,ar

C

(ICS) analysis is performed to verify the
background correction factors. Most laboratories

of the ICS - solution A, containing high levels of
erents iron, magnesium, calcium, and aluminum and

high levels of the interferents and low concentrations
ents.

analysis must be run at the beginning and end of each sample
N ;:^ analysis run, or a minimum of twice per 8-hour working shift, whichever is

~^ ' more frequent.

2 Results for the ICS solution AB (ICSAB) analysis should fall within the
control limits of ± 20% of the true value.

3. If the laboratory is using a Trace ICP (or another such ICP that is capable
of reporting very low concentrations of the toxic metals), then the
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Inorganic i SOP
Revision 1

April 2, 1997
Page 8 of 20

concentrations reported for the
limits less than lOA shall be

g§ (a|i|fcetals with reporting

D Evaluation Procedure

Verify that the ICS

Verify that the %jefef the

e proper frequency

is 80-120%.

Recalculat
calculat
IV.

more recove
tory

If the ICS was
affected. Use

For sam:
comp

t their
Form

vattte >IDL for those
if analyzed). Results

IpL^iridicate either a positive
or not the element

c.

d.

e proper frequency, the data may be
icnt to qualify the data.

entrations of Al, Ca, Fe, and Mg which are
rer than their respective levels in the ICS

_... ^_iAB recovery for an element is >120% and the reported
npte results are <IDL, this data is acceptable for use.

If the ICSAB recovery for an element is >120% and the reported
sample results are >IDL, qualify the affected data as estimated
("J").

If the ICSAB recovery for an element falls between 50% and 79%
and reportable quantities of the analyte were detected, qualify' the
affected data as estimated ("J").

If an analyte is not detected in the sample, and the ICSAB recovery
for the analyte falls within the range of 50-79%, the possibility of
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e.

false negatives may exist,
estimated ("UP').

If the ICSAB
affected data as

Inorganic Analysis l5j|̂ »Y^Hation SOP
•<^^ ^ '.•'*' Revision 1

- ̂ Si^T--',.. ••" April 2, 1997
•<-"^-.^.;- Page 9 of 20

||te digj^for these samples as

3. For positive analyse^poi
being truly in
("J") positive n
in the s
have >5

element are <50%, qualify the
- •

constituents) in the ICSA (nq^^pprted as
greater than 2x IDL, qua^&sjfe^ted

„ * ^ •̂T?--iRSt̂ SS;_1*< ;̂5--'̂ "'

the concentration level observi
hig^^^rferent levels facsthpse s;

ICSJ^Mlfents. "Not-d

.e>x1€SA
s that

are not

For negative lofSTflgfences*
IDL, applicab^lositivj
observed in tHe'lCS^i
should be flagge
the ICSA in;

Sis in the ICSA, a
that it is ambiguous

true" values represents

than the absolute value of 2x
(up to 5x the level of the analyte

agged 'T', and "not-detected" results
ply only when the interferent is >50% of

.ta can be accepted if the concentration of Al, Ca,
le are found to be less than or equal to their

ations in the ICS. If other elements are present in the
ig/1, the reviewer should investigate the possibility of other

effects in accordance with the analytical protocol These
incentration equivalents presented in the protocol should be

•ed only as estimated values, since the exact value of any analytical
sySfem is instrument-specific. Therefore, estimate the concentration
produced by an interfering element. If the estimate is >2x contract-
required detection limit (CRDL) and also greater than 10% of the reported
concentration of the affected element, qualify the affected result as
estimated ("J").
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Inorganic Analysis tion SOP
- Revision I
Apnl2, 1997
Page 10 of 20

VI. LABORATORY CONTROL SAMPLE ANALYSIS

A. Review Items

Form VII and raw data

B. Objective

The LCS analysis is
digestion procedure^*

-•&&*

rve as a monitor of the

AnLC|||kould
preparado'ns
LCS shoul
batch

but gives no
for frequency,

If the laboratory
not give guidance for the

listed below.

analyte using the same sample
loyed for the samples received. One
analyzed per matrix and per digestion

"group (SDG).

results should fall within the control limits of 80-
y and silver may be excluded from this criterion.

3S results must fall within the control limits established by
JS EPA and provided by the US EPA with the solid LCS

Aqueous LCS:

i) If the LCS recovery for any analyte falls within the range of 50-
19% or 120-150%, qualify results >EDL as estimated (T).
However, positive results for analytes displaying recoveries
> 150% should be flagged "R"

ii) If results are <IDL and the LCS recovery is greater than 120%,
the data are acceptable
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Inorganic SOP
..•: : :;$jf Revision 1

April 2, 1997
Page 11 of 20

iii) If results are <EDL and
of 50-79%, qualify $pg
("UJ"or"UL").

falls within the range
samples as estimated

iv) If LCS recovt^^rsesults '§^50%, qualify the data for these
samples aarts

b. Solid LCS ̂

For
results
. The

icentrationofthe
ic <uKDL (whichever is

is^^raranted from a recovery

DUPLi&ATE^iMPLE

Items

Form Vis and raw data

Objective .:•*

Duplicate anal
duplicate
analysis.

^icpSrs of the precision of the sample results. Laboratory
the laboratory's precision in the sample digestion and

Sa||pfes identified as field blanks should not be used for duplicate sample
analysis.

\
A control limit of 20% for aqueous samples (40% for solid samples) for the
relative percent difference (RPD) shall be used for sample values >5 times
the IDL. A control limit of ±IDL for aqueous samples (±2xIDL for solid
samples) shall be used when the sample results are <5xIDL

ENVIRONMENTAL STANDARDS
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D.

3. A duplicate sample must be prepared^tiS^ajnalyaed for every analytical
batch digested or with every 20 y^^e^y^^Kver is more frequent.
(Refer to the QAPP for j

Evaluation Procedure

1. Review Form VI

2.

lerminatioag is to be^alculated as follows:

fall within the control li

Check the raw
have been correc

te one or more RPD to
on the Form VI.

. ..:or duplicate
•

;, (replicate)

for a particular analyte fell outside the
cott^>l windows, qualify the positive results for that analyte in

same matrix as estimated ('T'). "Not-detected" results
rily qualified due to duplicate analysis results.

blank was used for duplicate analysis, all other QC data must be
checked and professional judgment exercised when evaluating

VIII. MATRIX%PnCE/MATRIX SPIKE DUPLICATES

A. Review Items

Form V's and raw data

ENVIRONMENTAL STANDARDS



Inorganic

B. Objective

C

The matrix spike/matrix spike duplicate'
information about the effect of
measurement methodology. It sho
an MS and laboratory duplicate'rltSp:^
Refer to the QAPP for ' ^^*^

^r*
v««)

&&&
-:t*~

Matrix sfi^^saaseipre re
ichevi

SOP
Revision 1

April 2, 1997
Page 13 of 20

e analysis is designed to provide
on the digestion and

t many laboratories will analyze
matrix spike/matrix spike

,:i£̂ .3

*x;>**spifce sample analysis.
«?'.\f

of 75-125% for ICP
D not apply when sample

by a factor of 4 or more.

^ejy''batch of

The RPD for
less than or

criteria, a post-digestion spike is
yses

latrix spike duplicate recoveries should be
for aqueous samples and 40% for solid samples.

»•

s and verify that results fall within the specified limits

data and recalculate one or more %R and RPDs to verify that
Its were correctly reported on the Form Vs.

Verify that the field blank was not used for spike analysis.

Verify that a matrix spike was prepared at the proper frequency (5% or per
analytical batch, whichever is more frequent or per the QAPP).

E Action

1 If the spike recovery if > 125% for ICP and the reponed sample results are
<IDL, the data is acceptable for use

ENVIRONMENTAL STANDARDS



Inorganic Analysis

2. If the spike recovery if > 125% or
levels are >DDL, qualify the data f

If the spike recovery falls gj
sample results are <IDL

* A

("UP') •

ition SOP
Revision 1

April 2, 1997
Page 14 of 20

ii the reported samples
as estimated ('T').

l^e of 30-74% for ICP an| ^th
for these samples as esrifiiate* ^xo.«--»'.\. •

If the spike recQ$fr
qualify the data^

l <30% and the sample reli%
ples as unusable ("R"). "

5. data must
in evaluating

exceeds 20%
e%. qualify positive results for

('T'). "Not-detected"

DILUTION

Review Items

Form IXs and raw

IX. ..

Serial diffi&on. .<?ov^mtei
ajaajysls determines whether significant physical or chemical

lue to sample matrix.

2.

If the analyte concentration is sufficiently high (concentration in the
original sample is minimally a factor of 10 above the IDL), the laboratory
should report the results of a five-fold dilution. Results that do not agree
within 10% of the original results may be flagged with "E" by the
laboratory.

A serial dilution is recommended for each matrix analyzed. Refer to the
QAPP for project-specific requirements.

ENV1RONMEHTAL STANDARDS
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D Evaluation Procedure

1

2.

Verify that reported results for.$|Kl|Hal dilu&fh meet required criteria of
±10%D for elements with p^J^l^^kj in the initial sample analysis
greater than 10 x±IDL.

Check the raw
analysis results

. ..-» .j*.̂  tjualify the
high%Dsin

RESULT VERIFICA

the %D to verify thatr^dilutioff
sample results reported o

ence a£negative interference (i.e., n^ytfts of the
jfiSK&S&r . , îSSto,̂  . ;».«.'than the <

V
initial sample result

qualify ^as^ciated Uta as estimated ('T')
. <£ .̂$Vr:1!* ;\ v

use professional judgment to
e not generally qualified due to

D

aw data

reported quantitation results are accurate.

!e quantitation must be calculated in accordance with Method 6010A.

Evaluation Procedure

The raw data should be examined to verify the correct calculation of sample results
reported by the laboratory. Digestion logs, instrument printouts, strip charts, etc ,
should be compared to the reported results on the Form I's

ENVIRONMENTAL STANDARDS
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1.

2.

3.

4.

Examine the raw data for any anona
absorbance, omissions, legibility,

ation SOP
Revision 1

Apnl 2, 1997
Page 16 of 20

eline shifts, negative

'•'*: *•••• " * < • • • • i'1*
Verify that there are no trai^jlrtion'^^eduction errors (eg., dilutions
percent solids, sample

Verify that results
calibrated range.;

Verify
for ars

ie linear range of the ICP an^vphjn the>
nararriAf-AT-c 'paianieiers.
*

E.

IDL, if ICP
unless the la!&iled an ICP

laboratory report
ssegJS -than the CLP CRDL and

flag the positive result

FIELD DUPLICATES

Review Items

vthay be contacted to obtain
fes. If a discrepancy remains

.cation of the data is warranted. If
an element with an IDL greater

exceed five times the reported IDL,

duplicate samples may be taken and analyzed as an indication of overall
These analyses measure both field and laboratory precision; therefore,

theTTesults may have more variability than laboratory duplicates which measure
only laboratory performance. It is also expected that soil duplicate results will
have a greater variance than water matrices due to difficulties associated with
collecting identical field samples.

EMVIRONMEMTAL STANDARDS
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C. Criteria

dation SOP
Revision 1

April 2, 1997
Page 17 of 20

There are no specific review criteria>0FH||[0>d.ij|pircate analyses comparability?
Refer to the QAPP for project-specigcJfr^uen^Vjtifid precision criteria. "

Vi*fc ::!>'

D. Evaluation Procedure

Samples which are fiel
compare the results rej

E. Action

Positive

ould be identified. The
h sample and duplicate and calcu

sample and its

RPD shall be used for

A control li
samples with a

RDL for solids) shall be used for
ioMn 5x the CRDL.

*B^ $$ERALL ASSESSMENT a
I--J.V "^ .>»»,„. f^ff

Si A. Review Items

B.

Entire data pai
and Anal

review results, and if available, QAPP, and the Sampling

;sessment of a data package is a brief narrative in which the data
rer expresses concerns and comments on the quality and, if possible, the

of the data.

Criteria

Assess the overall quality of the data.

Review all available materials to assess the overall quality of the data, keeping in
mind the additive nature of analytical problems.

ENVIRONMENTAL STANDARDS
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Evaluation Procedure ,N^"-̂ x ^'

1 Evaluate any technical problemsjj^.%«bave nQifijeen previously addressed^
-••'"••i ~^f *'*•'•''•••**'"•*V-'-\ V. • V* •**

2. If appropriate information isieft^niable, (b^teviewer may assess the u§
of the data to assist the/d^t;^Sfcfe:;avoiding inappropriate use
Review all available,^^^j^llijnt^[ticluding the QAPP, the S.anl^ng
Analysis Plan, anj^bmmil^$ion with the data user thai.r'̂ 'ttc^R^.the'

E.

to qualify data
issed.

ifthi
QC

<**v&£
anjndifiltion of the analytical

on the intended use and
Uhe reviewer should include
within the given context.

te &5rief n
ations oj[.je
ired

s/her asses
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*•<•<
XIII. AUTHORITY

*&f&
«.;«%>

:ffc&

^^k B^

14̂"^C^J*r n.y
This data validation SOP for the analysis for ha^esfl̂ L...̂ ^ aromatic volatile organic
compounds has been prepared by Environmental ^^^rds^l^' This SOP represents inte/nil
control copy ____________ issued
not to be photocopied or used by any other
expressed written permission.

SOP approved by:
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STANDARD OPERATING PROCEDURES

OF CHLORINATED HERBICIDES BY

es are
,4-DB or 2,4-DCAA) and extractey ' idiethyl

50) fl$|tatized (Metho^g||gg^d r sample
e n ^ i l i n d by gas

electron

THOD 8150/8151)*

in aqueous sampl

\ bjective

objective is to ascertain th
the time of collection to thejti,

METHOD SUMMARY

This method is for the analysis^
spiked with a surrogate compoj
ether. The extract is
analysis. The
chromatography ('
capture detector

and Case Narrative.

based on the holding time of the sample from

Technical n
holding
sample
reco:
and

holding times are based on the project-specific QAPP The
Urinated herbicides in cooled (4°±2°C) water samples is 7 days from

tion and 40 days from sample extraction to analysis The
for solid samples is 14 days from sample collection to extraction

Fom sample extraction to analysis.

D Evaluation

Technical holding times are established by comparing the sampling dates on the Chain-of-
Custody forms with the dates of analysis on the analytical result pages and the raw data
Examine the sample records to determine if samples were preserved [cooled (4°±2°C)].

See Section XTJ for authority and application of this SOP.

ENVIRONMENTAL STANDARDS
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E. Action

If technical holding times are exceeded, docun^ii^ln^fe ^ij^ty assurance review that holding
times were exceeded and qualify the sample resuHs accordwg to the following criteria: , -.. :'V.-.^ W*^ - :

£s&5*

1.

2.

If extraction of aqueous?
14 days from the
(flagged "J") an

If extract^
date
d

brmed more than 7 days.andjess than
collection, flag positive resulj^^.Estimated

;£ai"UJ".
———— <-*,, ^

and "not-

iore than 40 days but
flag positive results as

more than 80 days from
re results as estimated (flagged "J")the date of

and "not-det«

If extraction of
28 days from.tiSelO*"\.T';$

performed more than 14 days and less than
le collection, flag positive results as estimated

«•
samples was performed more than 28 days from the date

^positive results as estimated (flagged "J") and "not-detects"

for the solid samples were analyzed more than 40 days but less
from the date of sample extraction, flag positive results as

estimated (flagged "J") and "not-detects" as "UJ".
days

If the extracts for the solid samples were analyzed more than 80 days from the
date of sample extraction, flag positive results as estimated (flagged "J") and
"not-detects" as "R".

9. If samples are received at temperatures greater than 6°C, flag positive results as
estimated (flagged "J") and "not-detects" as "UJ"

ENVIRONMENTAL STANDARDS
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enj. ̂ calibration are established to«e

INITIAL CALIBRATION

A. Review Items

Calibration summary forms, integration r̂ !Rp!0jJiid^

B. Objective

Compliance requirements
the instrument is capable
compounds. './ .-•*>.

C. Criteria

gJV<JK««Ji« ?»

%*
,»:>"••> ;v}«T.». *̂ 1f*

,«tSK£?S& ' ~
initial calibratioB
be noted that
method for quani

,xchlfiiiiated herbicide target
range depends on the

analytical sequence or as
criteria are not met. The low

the method detection limit The
to define the working range. It should

either the internal or external standard
its.

is;fiFexcess

visible on the chromatogram.

standard deviation (%RSD) for the initial calibration
£20% for all compounds for linearity to be demonstrated If

of 20%, then the calibration curve (binomial, cubic, etc )

2.

3.

for the particular compound.

f Verify that the correct concentrations of standards were used for the initial
calibration based on the laboratory analytical SOP.

Verify that the correct initial calibration was used for all samples.

Verify if all sample results were calculated using the initial calibration in the
proper way. Specifically, if the RSD for a particular compound is <20%, the

ENVIRONMENTAL STANDARDS



average response factor should be u
is >20%, the entire curve represent
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f8ir a particular compound
lbft workini'standards must be used.

' •
Evaluate the initial (^bration^Wbr all'iajEget compounds.

.(•WSSfcjJ*

a.

b.

factors (RFs) and a v e j c R F s $&£Check and
three targettj»^npoiBî  verify that the recalculated .vj
with the.b^jrifecy-tei^fted value(s).

standard is

5.

i* on the

v -«.w — ̂ - ... —T- - .-— v*y^/-.]^
%~ *Slilck anrf^SiiKine %R^"^r three&irget compounds; verify

* ™*^ Ali'ioi*. **'<" îv x""t v^«-: therecalcu&mKralue afl^^^p&thl^aboratory- reported values**•*«*• <•-& -ft ^A^^
tfSn*. >£**!'!• 5!

a %RSD less than or equal to
is used for quantitation.

If any target
calibration
jud,

resrat is associated with a low concentration initial
is not visible on the chromatogram, professional
determine the magnitude of the bias.

[elects" for that compound with an "UJ". If the standards
a severe lack b sensitivity (e.g., the higher calibration

are barely visible), the reviewer may elect to flag "not-
Stects" for that compound with an "R".

If any target compound has a %RSD greater than 20% and the average
response factor was used for quantitation:

a. Flag positive results for that compound as estimated (flagged "J").

b. "Not-detects" for that compound may be qualified using professional
judgment.

ENVIIIONMEMTAL STANDARDS



IV CONTINUING CALIBRATION

A. Review Items

."Tv.-V •£?•- .' x tv**>v\. '^3 ' - • ; . • • "...•'T*^
j^W- V •.:'..' •

SOP
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Calibration summary forms, integration rezM3r^faB&

B. Objective

Continuing calibrations are
acceptable for quantitatiqj&$£
basis.

C.

^verify that the initial calibrauW%oW is still
and

*#* ^"'
MSi '̂

,.rrXiJ^ sSy^':
,̂S***«6> 'Xi^jyiV

y«V f
** 4?

jjg target propounds and surrogate
and after all samples have

ition check must be at the midpoint

the predicted response and the observed
by 'irore than 15%. If >15% difference is observed,

must be reinjected once. If the criterion is still not
must be performed.

All su^^B^P>ntinuing calibrations after the first continuing calibration
M^w^^k r*-j*v •' *fm\'<tt* . . . . . . . _ . .

The percent diffi
response must :ti

:"»'-V

the continuinj

used to establish daily retention time windows must be
Established retention time windows.

Verify that the continuing calibration was run at the required frequency and
that the continuing calibration was compared to the correct initial calibration.

Evaluate the continuing calibration RF for all target compounds:

a. Quantitatively verify that the response factors were calculated properly;
verify that the recalculated values agree with the laboratory-reported
values. (Recalculate three values for each continuing calibration)

ENVIRONMENTAL STANDARDS
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b. Verify that the peaks for the.||iDifeiu1 |̂̂ r̂ations are clearly visible
on the chromatograms. ^Mk '„::--•

"
3.

.
Evaluate the %D between the!ie>qp^ted reisjibnse from the initial calibrations and
the observed response froo|̂ |̂ j|̂ ]uing calibration for all compoun$s^l_v;

*^<;*'.'$.yi£Z****£'*
• \T!._

a.

b.

Check an
then

%D on three target
with the laboratory-

.-$&&
"*>>"

4.

E.

ft performed at the specified
be indicated in the quality assurance

'*&£**•
"^fejX$r

'lished that all
the established

compound as estimated (flagged "J").

•' for that compound with a "UJ" or, in severe cases,

A-

[pound has a %D greater than 15% in either the continuing
ore or after the applicable project samples:

Qualify positive results for that compound as estimated (flagged "J") on
both sides of the noncompliant standard back to the last compliant
calibration.

"Not-detects" for that compound may be qualified "UJ" if the bias is in
the direction of a sensitivity decrease. If the bias is in the direction of a
sensitivity increase, data may be acceptable for "not- detected" sample
results.

ENVIRONMENTAL STANDARDS
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3. If any target compound is outside

. .FTONSOP
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retention time windows,
the associated sample chromatqg^B^must Stf carefully evaluated using
reviewer-generated expanded rg "" ""*"

a. If the chromat
correspom
retention
should

ows.

the absence of peaks
compounds of interest usi

$^data usability is not
quality assurance review

b. target
"not-

the compound
;ed "R". This

of the noncompliant

ion are not visibly present on
for those analytes should be

..METHOD AND FIELD/EQUIP,

QC summary forms, c

B Obj

and integration reports.

analysis results determines the existence and magnitude of
The criteria for evaluation of blanks apply to any blank associated

If problems with any blank exist, all associated data must be carefully
evaluatetf^ffetennine whether or not there is an inherent variability in the data or if the
problem is^an isolated occurrence not affecting other data. If the laboratory blank has
reportable target analytes (at or above the QL), the entire sample batch is reextracted and
reanalyzed.

C Criteria

No contaminants should be found in the method blanks

ENVIRONMENTAL STANDARDS



2. A method blank analysis must be
batch.

3. The method blank must be
samples for eachr

SOP
. ,> Revision: 2

JSSte? August 1, 1995
Page 8 of20

for each extraction

h GC system used to analyze
'

D Evaluation

1. Review the n
(chroma
comp

2.

^% "*%

i vj *si-Jblanks on the forms Ma'^baw data
i) to evaluate^fe^ssenqpbf target

for 8ph extraction batch

in the case of unsuitable

described in Criteria 2 and 3 in
Igment to determine if the associated

on the origin and circumstances of the

Positive sample
concentration of the
for target coi
sample,
highest coi
blank

led for associated blank contamination unless the
the sample is less than or equal to 5-times (5x) the amount

ices where more than one blank is associated with a given
tased upon a comparison with the associated blank having the

contaminant. The results must not be corrected by subtracting any

2.

ins are as follows:

If a target compound is found in a blank but not found in the sample, no action
is taken.

If the sample result is greater than the quantitation limit (QL) but less than the
required amount (5x) from the blank result, the sample results are qualified as
"not-detected" ("U")

ENVIRONMENTAL STANDARDS



3. If the sample result is positive but less,
amount (5x) from the blank resulĵ $85fc?sult
as "not-detected" ("U").

If the sample result is
result, the sample resul&aji&

If gross blank,,
affected coi
interferen<

SOP
Revision. 2

August 1, 1995
Page 9 of 20

is less than the required
to the QL and is flagged

required amount (5x) from

VI SURROGATE

(i.e., saturated peaks
iated samples should be

ry performance (
by means of sp

compound (typically 2,4-DB or
,4.-:\s

C. Criteria

ency) on individual samples and blanks
samples are spiked with the surrogate

sample extraction.

Impound (typically 2,4-DB or 2,4-DCAA) is added to all
prior to extraction and esterification/derivatization to

jvery in environmental samples and blank matrices.

for the surrogate compound are typically specified in the QAPP or
Tlaboratory. If recoveries are not specified, utilize a criterion of 30-120%

If any recoveries are <30%, applicable samples should be
reextracted.

D Evaluation

Check raw data (i.e., cbromatograms and integration reports) to veriiy the
recoveries on the surrogate recovery QC summary form. Check for any
calculation or transcription errors.

ENVIRONMENTAL STANDARDS
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The following should be determined
form(s):

a.

b.

If any surrogate co
should be a
sample malxix^fiets1jl

jftt:& \:-r!

SOP
Revision: 2

^^^05atef August 1, 1995
Page 10 of 20

recovery QC summary

is |S£l6w the acceptance criteria^rthe*e
that the noncompliance t&*

laboratory deficiencies. ;,j"̂
. xV '̂d '̂

the recovery for the surrogate
recoveries out of specification, the

rm appropriately
nojaodence of reextra*

ing a criterio!

If the surrogate C than the upper acceptance limit.

are qualified as estimated (flagged "J")

results for target compounds should not be qualified

ate recovery is greater than or equal to 10% but less than the
ace limit:

Positive target compounds are qualified as estimated (flagged "J")

"Not-detected" results for target compounds should be qualified "UJ"

Note: When there is an unacceptable surrogate compound recovery followed
by successful reextraction/reanalysis, the laboratory is required to report only
the results for the successful run

ENV1RONMEMTAL STANDARDS



3 If the surrogate has a recovery less

a. Positive target compou^ajiJRre

b.

SOP
":. /'Revision: 2

August 1, 1995
Page 11 of 20

-.aj;e qualified as estimated (flagged

compounds should be quajjfi,|ci "Rv" V

VH INTERNAL STANDARDS (ift

A,

QC summary foi

and response are stable
on of positive results of all

1. Internal standard co
immediately before
stable during

2. Criteria for int

cl to all field samples, QC samples, and blanks
;o the GC to ensure that sensitivity and response are

s are typically specified in the QAPP or by the laboratory
utilize the following guidance:Ifcri

lOiik'
times of the internal standards in the samples and blanks must not

iore than ±30 seconds from the retention times of the associated
^^Siafr calibration standard, and are county of the internal standards in the samples and

blanks must not vary more than a factor of two (-50% to +100%) from the
^ associated calibration standard for all samples.
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Evaluation

1. Verify internal standard compounds wsel̂  adEed>;|o all samples and blanks (if the
internal standard method of quantitat£bfti-j9|used f<br,3tne analysis). ^ ^

2. If any internal standard coj
specified), there should
sample matrix effects ratfijjei

ide the acceptance
confirm that the

ciencies.

Action

Data are
standard

greater than or
"•"positive results 'T' and "

from the internal standard!

3. If an internal
calibration i
the compo

to

^^vos.^.-is:^-',vp'

. For internal

is greater than tj^e ufper acceptance limit, flag
^^jyf^ f®£ the compounds quantitated

less than the lower acceptance limit
Stated calibration internal standard, Sag

its "UP' for the compounds quantitated

for a sample is less than 10% of the associated
positive results'T' and "not-detected" results "R" for

nti tai l from the internal standard.

retention time varies by more than 30 seconds and no peaks
sample chromatogram, then there may be no impact on data

er, if peaks are observed in the sample chromatogram, professional
exercised on a case-by-case basis.

MATPxDC" SPIKES/MATRIX SPIKE DUPLICATES, BLANK SPIKES AND
LABORATORY CONTROL SAMPLES

A Review Items

QC summary forms, chromatograms, and integration reports.
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B Objective

Data for matrix spikes (MSs)/Matrix Spike DJpf®caffe;-ppDs) are generated to determine
long-term accuracy and precision of the "atit̂ cal i$$lnod on various matrices arid to
demonstrate acceptable compound reco«e^63§lh^laboratory at the time of sample^ anajj(sii<;

These data alone are not used to eyalu^ î̂ 'xiRl̂ u1racy of other samples. The dafif^pr blartk^
spikes (BSs) or laboratory contr|al"jiampJe^(|;CSs) are generated to detejsil^^uiaiyt^
accuracy. The results of blankj^^rfiu^d to assess the accuracy <*-';*";">" ^-- -^ ^
batch.

C.

samples. BS (or
;phe per 20 samples, or

•~*ĵ Ĵp3? peisjattraction DOT^wlScl

*^
^^ ifne foUowing^^ip^Note

*̂ *

2 4 5-TP ̂ ""̂ .̂  ^'' ' (V.J. L.. v:.

on each project (QAPP) may
project-specific recovery and RPD

ted as guidance.

%R
50-135%

50-135%

50-135%

RPJD
20%

20%

20%

g^very is below the acceptance criteria (laboratory-generated only) in
(or LCS) analysis, all associated samples must be reextracted and

D Sdon

2

Verify that an MS/MSD and BS (or LCS) were analyzed at the required
frequency.

Inspect results for the MS/MSD and BS (or LCS) recoveries and the MS/MSD
RPDs on the QC summary forms and verify that the results for the recoveries
are within the specified limits.

ENVIRONMENTAL STANDARDS



3.

4.

Action

1.

Verify transcriptions from raw data an

Calculate the RSD for the
and MS/MSD analyses.

No action is talj£ $R ».
professional judg
conjunctiij
qualifier
BS&i%mrecesenes. ̂

HERBICIDES ̂ H ? # H O N SOP
\.;,/'Revision: 2
r1 August 1, 1995

Page 14 of 20

ipiked compounds in the initial

rts of the MS/MSD
should be used for the

D data alone. However*
reviewer may use the M

and
en on the

recover^ grater
that co
(flagged"

in the MS/MSD has a
itance limit, positive results for

imple should be considered estimated

rix spike compound in the MS/MSD has a
__ the lower acceptance limit and >10%, the positive
*" atnpound in the unspiked sample should be considered

Igged "J") or the "not-detected" result should be flagged

lie recovery of a matrix spike compound in the MS/MSD has a
avery less than 10%, positive results for that compound in the

unspiked sample should be considered estimated (flagged "J") and
"not-detected" results should be flagged "R"

If the RPD is outside the acceptance criteria, positive sample results for
those analytes should be considered estimated and flagged " J"

In instances where the BS (or LCS) recoveries are outside acceptance criteria,
Actions 2a, 2b and 2c above are applied to all samples (of similar matrix) in
that extraction batch.
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4. If the RSD for the positive results /<$£ jn u^pilp^target compound in the
initial and MS/MSD analyses excM^30%, ftag"the positive result for the
compound in the initial sample<^^sa ;̂î nated ("J"). Exception: if one 0V
more of the results in the initidi^d MS$|SD analyses is less than
the positive result in theio^i^ll^analysis "J" if the three results
a 2xQL window.

~:"W^j

DC. COMPOUND QUANTITA;
A. Review

QC summary

B- Q

reported quantitation limits

QUANTITATIQ^LIMI

Compound quad
calculated

as the adjustment of the QLs, must be
plhe correct equation specified in the analytical SOP
rs
ation must be based on the average RF from the four

aol|landards if the RSD is <20%. If the RSD is >20%, the curve
Quantitation.

j that the reported quantitation limits are less than or equal to the QAPP-
specified QLs. If sample dilution is necessary due to elevated target compound
concentrations, or if interference related to the sample matrix is observed, the
QLs reported by the laboratory may exceed required limits.

For all samples, raw data should be examined to verify the correct calculation
of all sample results reported by the laboratory. Integration reports and
chromatograms should be compared to the reported positive sample results.
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HERBICIDES

Verify that the correct RFs are
are used consistently throughout
quantitation process. /•?< \"

^•V
Verify that the QLs
not accounted

SOP
Revision: 2

* August 1, 1995
Page 16 of 20

Verify that the same RFs
th ther* calibration as well as theT

w
to reflect all sample dilutions^

E. Action

If quantitation,,
quantitation

to assess the
* A . -

be iroted in the quality

value is the best*
;̂if qualification of data i

& contacted by the designated
resolve any differences. If a

professional judgment to decide
:ances, the reviewer may determine

Analytical resul^fi^ps,*<|b^fmbgrams and integration reports.

B Obil

Field4W»li<ilife sa$$rTes may be taken and analyzed as an indication of overall precision These
-e both field and laboratory precision; therefore, the results may have more
laboratory duplicates, which measure only laboratory performance It is also

expected that soil duplicate results will have a greater variance than water matnces due to
difficulties associated with collecting identical field samples.
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, ^ efl
aqueous samples as part of the

D. Evaluation

comparability within th6
d duplicate criteria for solid, and

Samples which are field dupUt
Records or by contacting j
sample and duplicate;

E.

identified by reviewing the
compare the

•ence(RPp)

Positive reaims
the foil

control liAiTic
sample values grj&tef than

&•$
A control limit of ± 2

SYSTEM PERFO

A. Review It

•^yssj?
in the ptnple and its duplicate if

•or the RPD shall be used for

used for sample values less than 5x the

During thl^ellod following instrument performance QC checks (e.g., blanks and calibration),
changes rniyoccur in the system that degrade the quality of the data. While this degradation
would not be directly shown by QC checks until the next required series of analytical QC nans.
a thorough review of the ongoing data acquisition can yield indicators of instrument
performance.
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C. Catena

HERBICIDES
Revision. 2

August 1, 1995
Page 18 of20

.
There are no specific criteria for system perfoiii3,a^^^a^sional judgment should be applied
to assess the system performance. V;

D. Evaluation

1. Abrupt, disCTete.:̂ i|sJjr)
the instrument's*
indicate

omatogram baseline may ind
the Jbaseline setting. A baseline^^B^ could

instrument ?;̂ |̂̂ acre '̂in the
r ...... near the
indfcate problems

•adation of the

^qualitative and quantitative
include:

absolute retention times for

or peak splitting that may result in inaccurate quantitation

must be used to qualify the data if it is determined that system
degraded during sample analyses. The data reviewer must use all the

informatioflPavailable (surrogate recoveries, MS/MSD analyses, LCSs, etc.) to try to ascertain
the effect of baseline or resolution problems which may have occurred during the analysis
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Xn. OVERALL ASSESSMENT OF DATA

A. Review Items

Entire data package, data review

B. Objective

The overall assessment of .A
expresses concerns and

ewer

ampling and Analysis Plan.

narrative in w
le, the u

tion

Evaluate any technkal

If appropriate
the data t
all avai

data, keeping in mind the

ich have not been previously addressed.

Jibn is available, the reviewer may assess the usability of
in avoiding inappropriate use of the data. Review

including the QAPP, Sampling and Analysis Plan and
ith the client that concerns the intended use and desired

jfessional judgment to determine if there is any need to qualify data
which were not qualified based on the QC previously discussed.

Prepare a fully documented quality assurance review which provides the client
with an indication of the analytical limitations of the data. If sufficient
information on the intended use and required quality of the data are available,
the reviewer should include his assessment of the usability of the data within
the given context.
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XII. AUTHORITY S; .

This data validation SOP for the analysis fpr;?clibrih!3^^erbicides has been prepared by
Environmental Standards, Inc. This SOP repffese&§ mterlpTcontrol copy issued to

\ photocopied or used by any other-entity
except Environmental Standards, Inc.,,yrttB îj|expresised written permission.

'' '

SOP approved by.

RockJ. Vitale, CPQjpf1 "^^^ ^P'̂ S

.A;-̂ TH t^l
4~%^ 1^

-^J,.' '$
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STANDARD OPERATING PROCEDUI
OF VOLATILE ORGANICS

I METHOD SUMMARY

Water Samples

•WW !V,
J^)J*. .. '*

p*>v<^\M3&»$&f

II

The volatile
and-trap method
components are
complete, the
sample
GC or
bore
separat1e

purge-
;ed sample
purging is

desorb trapped
ire capillary column

•aporated to a narrow
^bperature programmed to

•ometer (MS) interfaced to
larator, whereas narrow bore

urce.

tughli mixture of reagent water and 5 gm of sample
seeds as described above.

level - an inert gas is bu
prior to purging. The

/ss '̂̂ v î. is?
;d aitctjunt of soil is extracted with methanol. A portion of the

, ̂  J* ml with reagent water. This solution is then subjected to
injj'pliirge and trap, as described above.

Medium level - a
methanol extract
GC/MS anal

ING TIMES

Items

Form I volatile organic analysis (VOA), Chain-of-Custody records, raw data, and
Case Narrative

See Section XVI for Authority and Application of this SOP.
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B Objective

The objective is to ascertain the valj^^
sample from the time

C. Criteria
d*

,̂ *̂ $g°pf&»^&--:&&e£&-:~?

^^ \. •:-,v
•~- ^^fi.

*£!•*?

of analysis.

-
on the holding time ofthe

Technical requiremenft
water matrices

w
holding times have only been el!Sp|̂ hea for

iter samples

*?-\7;T*^><;' 's**-̂ , _ . ,\^sf>vr XJ^ .rJS%^i«u-»^ For purgeabl^»om^tic
that have not 6̂ e1i p:
time is 7 days from

For solid s

samples,

2), acid-preserved
time is 14 days from

cooled water (4±2°C), samples
f 2 or below, the maximum holding

holding time is 14 days from sample

4££%P^
Evaluation Pnxidure v.;

Techni
Chaj

>?•

•s are established by comparing the sampling dates on the
•ecords with the dates of analysis on the VGA Form I's and the
the sample records to determine if samples were preserved

If wchnical holding times are exceeded, document in the quality assurance (QA)
review that holding times were exceeded and qualify' the sample results according
to the following criteria:
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Unpreserved Aqueous Samples:

a. For aromatic
water samples
sample collectio^ jf
(flagged 'T')5aBv

8260A
Votatile Orgariie^yalidation SOP

- i^V^S * Revision 0
'' March 16, 1996

Page 3 of 30

llection, fla^UDOsitive,;aplil^gs Estimated (flagged 'T) and" *
Of

For n
analyzea-^iore
positiv£resul

Preserved aqueflBks$

in unpreserved (pH>2)
than 7 days but up to 14
aromatic sample results as e^'tirhlti

" as "UP'.

in unpreserved (p
up to 28 da;
results as

reserved (pH>2)
the date of sample

tpreserved (pH>2) water samples
the date of sample collection, flag

flagged "J") and "not-detects" as "R"

analyzed more than 14 days and less than 28
tlfiTtime of sample collection, flag all positive sample

estimated (flagged "P') and "not-detects" as "UP'

aqueous samples analyzed more than 28 days from the time of
pie collection, flag all positive samples results as estimated

(flagged "P') and "not-detects" as "R"

.Solid samples:

b.

For solid samples analyzed more than 14 days and less than 28 days
from the time of sample collection, flag all positive sample results
as estimated (flagged "J") and "not-detects" as "UP'.

For solid samples analyzed more than 28 days from the time of
sample collection, flag all positive samples results as estimated
(flagged "P') and not-detects" as "R".
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benzene
chlorobe^

1.2-dicUqjT.olW!
1.3-dicjtjoTObe

,<W- ** XOJ

Volatile Organic Validation SOP
, CVrT^N,,_...; •'' Revision 0

March 16- 1996

Page 4 of 30

;{fc;:»»%.

!S££S>

If a sample^
6°C but.
me

is rec
and th^bgmoera

orwi
all "not

deficiency hi tae^UA r

''•? 1,4-dichlorobenzene
ethylbenzene

toluene /
xylenes ,,-'•'•-

itory with a te
the tempen

ir with

r than,oler was
ottle, flag

l "not-detected"
port.

a fCinperature greater than
was measured with an ER

ive results as estimated ("J")
"R") In addition, note the

for project samples, but the laboratory
ture bottles or IR guns for measuring the*—* «$>'~Jcomment in the report that high sample temperatures

method of measuring the cooler temperature may
temperatures, and data was not qualified based on

ition, note if the laboratory indicated the presence of wet
n the sample cooler.

III

B.

Foirni V VOA, bromofluorobenzene (BFB) mass spectra, and mass listing

Objective

GC/MS tuning is performed to ensure mass resolution, identification, and to some
degree, sensitivity. These catena are not sample-specific and should be met in all
circumstances.
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c Criteria ,t>::*'—'«•

-<"^Ytfc.

The analysis of the tune must be J^i^fme3v^.-fhe beginning of each 12-hour
period during which samples ̂ .̂.sjtaa^ards" 'are analyzed The instjiiitflfcnt
performance check compoun^{j3 |̂̂ |J|flSvolatile analysis, must mee^Jtne'M1bii:.
abundance criteria given bd&yv. 1^$te,.that alternate tuning criteria t
Contract Laboratory
performance is not ad

625;
etc.) is acceptable as

Note: All ion
even though

95
mass 95

relative abundance
of mass 95

ran2%formass 174
'er than 50% of mass 95
5-9% of mass 174

95%, but less than 101% of mass 174
5-9% of mass 176

be normalized to mass 95, the nominal base peak,
lante of mass 174 may be greater than that of mass 95.

ie data presented for each tune with each mass listing submitted
re the following:

Form V is present and completed for each 12-hour period during
which samples were analyzed.

b The laboratory has not made transcription errors between the data
and the form.

c. The laboratory has not made calculation errors
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2. Verify from the raw data that
mass listing is normalized to mas£$5vV\

'8260A
Volatile OrgSifc^alidation SOP
, v^t^-v^^^y''' Revision 0

March 16, 1996
Page 6 of 30

correct and that the

4.

Verify that the ion abundancHj<<|jji$eria Wi '̂met. The criteria for
175, 176, and 177 are c;att^^£it9rmaJizing to the specified mass..^iiil-f '

All instrument c
analysis.

E. Action

1.

'''"'"'.î . *'<?v"

which do not
e the necessary

s^rrect forms or has made
v

, the reviewer must use

-: be identical to those
'

e labo
cant

ofessional

If mass assignment is
rather than mass

If ion abund
to determine
abun
176/17

mass 96 is indicated as the base peak
dated data as unusable (flagged "R")

are"1iot met, professional judgment may be applied
:ent the data may be utilized. The critical ion

BFB are the mass 95/96, 174/175, 174/176, and

analytical data associated with BFB tune not meeting
ljuirements should be clearly noted in the QA review

igy, —"
J&§P

If jpTreviewer has reason to believe that the tuning criteria were achieved
using techniques other than those described, additional information on the

"'**$!$$ tuning should be obtained.

IV. INITIAL CALIBRATION

A. Review Items

Form VI VOA, quantitation reports, and chromatograms
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B. Objective

c.

Compliance requirements for satisfaa^r^nstiiip^t calibration are established:to
ensure that the instrument is capalJle^Nof projdflfeing acceptable qualitative "and
quantitative data for target

Criteria

calculated ancf^orded
5-point calibra^on
(SPCCs) are chec
met before
laboratory

senzene
^,2-tetrachloroethane

be
) iaFftTied with

yte at a
L) for that

the analytes at
the instrument.

lould be performed in

for each compound must be
's for each compound from the

Performance Check Compounds
f average RRFs. These criteria must be

[yzed. If the criteria are not met, the
lem and recalibrate the instrument.

'olatile SPCCs are as follows:

0.10
0.10
0.10
0.30
0.30

jarate initial calibrations must be performed for aqueous samples (or
medium-level soil samples) and for low-level soil samples.

The RRFs for all volatile target compounds in the initial calibration should
be greater than 0.050.

The percent relative standard deviation (% RSD) from the initial calibration
must be <30% for each individual calibration check compound (CCO
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The CCCs are.
toluene, ethylbenzene, and vinyl ch

If a %RSD greater than
action to eliminate a
before reattempting ca f̂̂ tiolo .̂..,

any CCC, then corrective
column reactive sites is required^

lfthe%RSDofany
be constant.,
for any >

is 15% or less, then the RRF iV^^e
on rad^lttd the average^SMmayH^ used

<v»>:;̂ >f?3*S».v :-«vv

-

D

*^ ^Verify that the
calibration.

purge).
If any
the corr

$>-

the^^oratory must
mtration using

taints.

idards were used for the initial

b.

ation was used for aqueous and medium-
,e) and for low-level soil samples (heated

calculated using an initial calibration, verify that
I.e., the 50 |o.g/l standard) was used for calculating

that the samples were analyzed within 12 hours of the

initial calibration RKFs for all volatile target compounds

Check and recalculate the RRFs and average RRFs for at least one
volatile target compound associated with each internal standard;
verify that the recalculated value(s) agrees with the laboratory-
reported value(s). If errors are detected in the calculations,
perform a more comprehensive recalculation.

Verify that for all volatile SPCCs, the initial calibration average
RRFs are greater than or equal to the proper criteria. In addition,
verify that all other compounds display RRFs greater than 0.050.
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5. Evaluate the %RSD for all volatile

a.

8260A
Volatile Orgl^c-^Siidation SOP

"* Revision 0
March 16, 1996

Page 9 of 30

Check and recalculate^^ ? l̂|Sl>Jbr one or more volatile target
compound(s) and vei^^hat thjj^recalculated value(s) agrees "with
the laboratory j$Bfip|S||§!s$lue(s). If errors are detected^ in-4he
calculations, ̂ jfirl̂ ^ '̂mWe*' comprehensive recalculatioflij^

:v>v-S N - - - i . j e K * - : • . .

b.

of less than

estimated (flagged "J").

as unusable ("R").

enarget compounds have a

If any volatile>larget
laboratory used
quantitation c

iHhaffW

%RSD greater than 30% and the
curve or the average RRF for

that compound:

ts for that compound as estimated (flagged "J").

for that compound may be qualified using
judgment.

ial calibration did not meet all criteria for the CCCs and the
£s7note the deficiency in the report. Validate all data based on the
ia stated in E. 1. and E.2., above.

V. CONTINUING CALIBRATION

A. Review Items

Form VII VOA, quantitation reports, and chromatograms

B Objective
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*$)
,J»S««ei

Continuing calibration establishes the 12-h
based and checks satisfactory perfo

C Criteria

The initial calibratio:
and verified once$
technique u
standard
workin
systera

* '^f^poP 8260A
Volatile Organic Validation SOP
- -rV'O'*' .- •••:"• Revision 0
•C7^- •/ March 16> 1996
W" ^ Page 10 of 30

'
,«*",,, . .:ch the quantitations are

instrument on a day-to-day basis.,!

compound of interest musj$j|]SheckeqV
during analysis with

is is accomplished by analyzm^l^

-a-v.̂ *!.:̂
ACpfP?'̂ -
ftas^Kiî *1

,^Mt^%S*
#5^

•\«S!
-/^

J***:^\S:w^-^fcufcscai?

v:3̂ . >sv?-'?!?*;**^•? •A»-«iai»v>V
&

The percent
concentration of
must be within

Verify
initial

D.

the
AA

SPCC
iunds. This is

If the minimum
corrective action

target compounds must be

e initial calibration responses and the
etermined in the continuing calibration

eet all of the RRF criteria as stipulated for the

Evaluat

: continuing calibration was run at the required frequency and
continuing calibration was compared to the correct initial

ition
*,

?T Evaluate the continuing calibration RRF for 10% of the volatile target
compounds (at least one per internal standard):

a. Check and recalculate the RRF for at least one volatile target
compound associated with each internal standard and verify that
the recalculated value(s) agrees with the laboratory-reported
value(s). If errors are detected in the calculations of the RRF s,
perform a more comprehensive recalculation.
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Verify that for all volati|̂ J
average RRFs are >

.Voljsitik! Organic Validation SOP
•̂ i«.:v •./'..*' Revision 0

,•$> Hl^lx March 16, 1996
!« Page 11 of 30

Jjget compounds, the initial calibration

3.

b.

Evaluate the % Drift be.tp |̂i|cesp6nses from the initial calibrationrand
the concentration call^p^l^ the continuing calibratipa^'for" all
compounds.

Calculate the

% Dri

ing the following equation.

~
If the %
assumed to b^p^lid.
CCC, corrective actii
determined
calibration
quantitative s* —*** •

E.

quantitation method.

20%, the initial calibration is
is not met (>20% drift) for any one

en. If no source of the problem can be
on has been taken, a new five point

generated. This criterion MUST be met before
sis begins. In addition, if the CCCs are not target

analysis, then aJJ target analytes must display %

Actio

latile compound result has an RRF of less than 0.050:

a. Flag positive results for that compound as estimated (flagged "J")

b. Flag "not-detects" for that compound with an "R".

If any volatile target compound has a %D greater than 25 0%

a. Flag positive results for that compound as estimated (flagged 'T')

b. "Not-detects" for that compound may be qualified using
professional judgment
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If the continuing calibration faile^^*^ of f^epifoteria for the CCCs or
SPCCs and the laboratory did jtii^p^ffl^e^the analysis and recalibrate the
instrument, note the deficieru^'i^fhe Q&>feport. Qualify all data based on
the criteria of E. 1 and

VI.

associ
data must

^.inherent variability inllfii dai
(*iX>%^^ * -^^O-*

Kvanecting other data. See thi
specific information reg;

Criteria

1.

sjs resul^^4f&i.de1|errnine the existence and
"* "L->jr"" ""'evaluation of blanks apply

le sanie«S88jf Wrtems with any blank exist, all
fetermine whether or not there is an

slem is an isolated occurrence not
•ance Project Plan (QAPP) for project-

and equipment blanks.

'only a laboratory blank to be analyzed after a sample
•ates the instrument due to high levels of target or non-

ids. This blank must be free of interferences or the system
ntaminated. Samples may not be analyzed until the blank

"demonstrated to be free of interferences.

Mo^t (if not all) laboratories will analyze a method blank after the
,̂ :̂  continuing calibration and before sample analysis. The method blank
\&f should be analyzed on each GC/MS system used to analyze samples for

each type of analysis (i.e., unheated purge [aqueous and medium-level solid
samples] and heated purge [low-level solid samples]) This method blank
should not display target compounds at levels greater than the reporting
limits (except for the common laboratory contaminants which should
display levels less than five times the reporting limit)
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Volatile Or

D. Evaluation Procedure

1 Review the results of all
(chromatograms and quani
target and non-target

*>
*:•>&.-. •'. '&

:̂ *:-: ,-:X
•v. V - • -A

\.vvs-~'V«

8260A
e;«idation SOP

Revision 0
March 16- 1996

Page 13 of 30

JU* •;> '*--^~~^^J .., ^
SV*^

** 'r^r'.V* -V.
on the forms and raw data

.>,„/•<«"•

to evaluate the presence of
he blanks. , u.

2. Verify that if a
analysis with I?
interferenc

.the instrument, the
" and these laboratory

Action

Oratorv Contaminants

meSrylene chloride
acetone

2-butanone

no

examination unless
v»,x or equal to 10x the
%aminants listed below
In instances where more

i should be based
the highest concentration for

by subtracting any blank value

compound is found in a blank but not found in the sample, no
ris taken.

If the sample result is greater than the contract required quantitation limit
(CRQL) but less than the required amount (5x or 10x) from the blank
result, the sample results are qualified as "not-detects" (flagged "U")

If the sample result is positive but less than the CRQL and is less than the
required amount (5x or lOx) from the blank result, the result is raised to
the CRQL and is flagged "U" ("not-detects")
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5.

6.

If the sample result is greater than
the blank result, the sample re'sults

If gross contamination existsĵ
compounds in the
interference.

The same considefaT
given to tentj
sample ane

VolaulB>$£ganic Validation SOP
'*• ̂ î :̂*-̂ Revision 0

16, 1996

it (5x or lOx) from

feaks by GC/MS), all affected'
be qualified as "R" duetto-

the target compounds shdu
TICs) that arfefiuud'm

VII. SURROGATE

A.

Laboratory performance o
activities. All sample

is established by means of spiking
surrogate compounds prior to sample

2.

four surrogate compounds (l,2-dichloroethane-d4,
^methane, bromofluorobenzene, and/or toluene-dg) are added

iples and blanks to measure their recovery in environmental
sample and blank matrices.

for surrogate compounds in volatile samples and blanks should
be within the limits specified below. If not, the laboratory must reextract
(medium-level analysis) and reanalyze the samples.
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SURROGATE COMPOUND,.

D. Evaluation

Solid %R
81-117
74-121
80-120

Surrogate
toluene-dg

bromofluorobenzene
1 ,2-dichloroethane-d4

dibromofluoromethane

quantiglpn l^fjft^fo verify the
k fo^py calculation or

\g> ^Vvii-NV *y-59\SJ •*<T;V, , v^ ' r*** •*•'''•-i*? '•'••: • y

folfewing shouMl|̂ etermine4,|̂ im%? Surrogate Recovery Form(s):

noncor4jp|iance
laboratbry de

The

E.

volatile fraction is out of
to confirm that the

matrix effects rather than

faipT to perform appropriately if surrogate
'outside criteria with no evidence of re-analysis
*^

\trait -S5 blanks have surrogate compounds outside the

ied based on surrogate compound results if the recovery of any
s i g a t e compound is out of specification. For surrogate compound

out of specification, the following approaches are suggested:

If any surrogate compound in the volatile sample has a recovery greater
than the upper acceptance limit:

a. Positive results for volatile target compounds are qualified as
estimated (flagged "J").

ENVIRONMENTAL STANDARDS



b. "Not-detected" results for
qualified.

2 If a surrogate compound it
or equal to 10% but;

3.

a.

b.

8260A
Volatile Org^fe^Midation SOP

- •. t*l *V^ "•* X

- ..̂ %\v-;̂ --' -_, '•••' Revision 0
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iBgS^Smpounds should not be

.;
has a recovery greateTthan

acceptance limit: '

compounds are

le target tag

^recovery less than

v o l a t J a r e t J;e qualified as estimated

DUPLICATES. MATRIX

A. Revie

itile target compounds should be

is again not within limits, flag the data as

B

.tograms, and quantitation reports

Data' for matrix spike/matrix spike duplicates are generated to determine long-term
precision and accuracy of the analytical method on various matrices and
demonstrate acceptable compound recovery by the laboratory at the time of
sample analysis. These data alone are used to evaluate the precision and accuracy
of other samples.

ENVIRONMENTAL STANDARDS
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*• * *\ •» -v" v ^S"**
b. "Not-detected" results for^j|ijpe talFg^feompounds should not be

qualified. K^%iC\. *''

If a surrogate compound in
or equal to 10% but leŝ ||jjp

tile^sMiple has a recovery greajef4fian
ir acceptance limit:

'•'

a.

be

-
,IV.̂ «A» ^^"t^Mi

Positive jflfatfa jargST compounds are

„.-;_

b. Results^ "
qualifie^'R"

"

>xi;.»*

Recovery less than

qualified as estimated

target compounds should be

^^-̂ '•̂ •'-̂  -•'• -•">•-'-?
4. If, upon re-analf^ Wrec^ry is again not within limits, flag the data

estimated (flagge^Cor "UP')
— H 5

as

VIII MATRIX SPKE/MAlBtaEBtE DUPLICATES

A.
^ t̂pr&ov£. ^-"S.1K

tograms, and quantitation reports

Data for matrix spike/matrix spike duplicates are generated to determine long-term
precision and accuracy of the analytical method on various matrices and
demonstrate acceptable compound recovery by the laboratory at the time of
sample analysis. These data alone are used to evaluate the precision and accuracy
of other samples.

ENVIRONMENTAL STANDARDS
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Criteria

Matrix spike and matrix spike duplic
of one matrix spike and matrix spike
It should be noted that an
required by Method 8260
for the matrix spike/: JG«^ m _

&

&£$..
w"S" ĵ. J'^OP 8260A

Volatile Orga&c Validation SOP
- •-:-.̂ ;-5>^;-->cr̂  •''' Revision 0

'£:/ March 16, 1996
''*' Page 17 of 30

£s|$uld be analyzed at a frequency
aw 20 samples per
ix spike duplicate

'APP for project-specific jr^afl

tlaf unspiked sample

k<i<J compounds are within the
percent differences for the

quality control criteria.

No action is
professional jtitfi
matrix
dete

b.

'*. ^<.iv>»
•^ 'V. •V*'.""^

ID data alone. However, using informed
the data reviewer may use the matrix spike and

ts in conjunction with the other QC criteria and
'some qualification of the data.

vhere it can be determined that the results of the matrix
"spike duplicate affect only the sample spiked, then the

iteria should be used for the sample that was spiked:

If the recovery of a matrix spike compound in the volatile matnx
spike and/or matrix spike duplicate has a recovery greater than the
reported upper acceptance limit (or 130%, whichever is more
strict), positive results for that compound in the unspiked sample
should be considered estimated (flagged "J").

If the recovery of a matrix spike compound in the volatile matrix
spike and/or matrix spike duplicate has a recovery less than 69%
(or the laboratory's lower reporting limit, whichever is more strict)
and greater than 31%, the positive result for that compound in the

EMV1ROMMEMTAL STANDARDS



c.

d.

8260A
Volatd^Qjgaiuc Validation SOP

'ni-@^'r :~ -'' Revision 0
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unspiked sample should be cot^efed'es^lated (flagged 'T' or the
"not-detected" result shou^f^aBged 'tfj").

Vjfc**SV "''.:,' ~ -Xf ^

If the recovery of^jj^aj^j^pik^Compound in the volatile matrix
spike and/or mat |̂̂ ^^@icate has a recovery less thart-^00^,
"not-detected^S^j|»i|aiould be flagged "R". , " '*"

If matrix^
rela]

spike duplicate pairs exceed d&f$$t£cft
^n*^kv-&\ /^ AQ/ • ' * /^Ji'X,>...~;: \ •

should be

3.

V "*
^ft*'-

*^$
•^S>
J5#

IX.

If the range
spike/matrix spike duj
CRQL (2xCRQL,
than 5x the (
estimated ("J"V.

^ ,w^Xv

B

the MS/MSD
s) and all results in
sample are greater

t in the unspiked sample

compounds among the matrix
piked aqueous sample exceeds the

ies) and at least one of the results is less
''sitive result for the unspiked compounds as

LABORATORY

A. Revii

'LES (LCS)

forms, quantitation reports, and chromatograms

To establish and document the laboratory's ability to generate acceptable precision
and accuracy for each target compound in the analysis.

ENVIRONMENTAL STANDARDS
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Criteria

1.

2.

The laboratory is required t
demonstrate acceptable
standard deviations for th
analysis is not stipulateisf& tfi
of LCS analyses
whichever is more

The reco
or

aliquots of the LCS to c
layed by the recoveries

iimds. The frequency of the

3t±30%
_r

be^ found in
narrow-bore

od; it is recommended that
batch of samples or per j

If either the %
laboratory must

The laborj
results f(

analyses must be less
Sable 7 of the method.

'not met for any compound, the
ve actions.

lyze four LCS aliquots and report the
compounds.

reanalyze four LCS aliquots and report only the
fthe target compounds which failed the %RSD or
iteria in the first series of LCS analyses. However, if

%RSDs or recoveries are again observed, the laboratory
Reanalyze four LCS aliquots for all target compounds

rlt sSfcld be noted that site-specific QAPPs may stipulate criteria for the
requency, %RSDs, recoveries, and corrective actions for the LCS analyses

7which are different than those stated in the method. In such cases,
determine laboratory performance based on the requirements of the QAPP
rather than the method.

EMVmONMEMTAL STANDARDS
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Evaluation

1. Verify the transcriptions frOJtn^heNrapidata to the summary forms.
Recalculate 10% of the repo?ralresu^P(concentrations, recoveries, and
RSDs) to verify that the^rtS^^a^quantitated correctly. ~;

;^. < .;:. ijEi^v^JiesS.*'* •>, .v;,. ,..,.. . .f ^...^

Verify that all rec&V^Qies fd|?|fi target compounds are wjtfi^^^ift
stipulated "" ; ; t . •

3.

4.

• ' v X <-v';^*»
s ^ ^ ^ t s p r o v i d e d ^ S i I fo r t he

th^ecovenes
^ - '

that

ipouni3s or r e a n e c ! the
yed upacceptable i^stilts.

'ng LC^.resuli5fe?e
^ reanalyzed th^fe
*..--- * >••

the ..exceeded the stated
LCS for all target

those compounds which
' performed the latter, and
! that the laboratory then

Action
-.*:-„•. ?, ^awS*'= VS£*...»

The results for the LCS/^aljjsis areNsed to qualify data for all samples associated
with the LCS. If m6fi;̂ te||:one series of LCS analyses are performed for one
"^^ ' ""' *"""s''* ŝ and sample preparation logs (if provided) toSDG, use the
determine whi

1.

sare-'ssociated with which LCS analysis.

recoveries and/or RSDs were observed for any target
.».in the LCS analysis and the laboratory did not perform the
action as required, include a note of this deficiency in the QA

If extensive transcription errors or missing data is noted during the review
' ;is of the data package, the laboratory should be contacted to provide the

missing data or resubmit corrected forms.

3. If at least one recovery (out of four LCS aliquot analyses) for a target
compound is outside the stated criteria (x±3s or x±30%, whichever is
greater), flag all positive results for that compound in all associated
samples as estimated ("J").

ENVIRONMENTAL STANDARDS
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If at least one recovery for a target;feg^ourid'l$pfess than x -3s or x -30%,
whichever is less, but greater thdi^l^ial to "30%, flag all "not-detected"
results for the compound in thiSasisocfi^eiiiSamples as estimated ("UJ").

^X 'i*dr

5. If at least one recover :̂vro^pi|np compound is less than
"not-detected" resi^-lfoK^'compound in all associated san^gleJ '̂R" and
the analysis f

6

coni
considered u n i « t « L < - > j

*

"Not-d

in all associated

displaying tofl^f*
LCS analsis a r fcb t nece

'
or 2.6x the

ted in^^Mlpflag PQ$ts9e resuMjfot the compound in allfiJdf. fty^~^ ~ f t f p — — —\* ~* ^*v*rfaE <?•« j**-vyo**——0 r ^ — — ^v.iss — —* ——— — —

-:^?$iyf»BPciat«3 samples Misestimated $jj&. ^'^Not-dwected" results are not
ily.g^aMfjfid due^t^high^^B^|serv|lin the LCS analysis.

x-K$*iS^
STAIvfDARDS ^? ^^^

.<„>*' vJ^ls "V,i«Si-^^^^m
Review Items

Form VIII, quantitathSiil^Jij^ts, and chromatograms
..•:*•",; >X. '<**!%-̂ .̂̂

Objective

ice criteria ensure that GC/MS sensitivity and response
ry analysis.

*t^%,.. Every standard sample and blank must be spiked with internal standard
v$|/ compounds. Recommended internal standards are fluorobenzene,

chlorobenzene-d?, and 1,4-dichlorobenzene-d4

2. Internal standard area counts in the continuing calibration must not vary by
more than a factor of two (-50% to +100%) from the previous continuing
calibration standard or initial calibration standard of the same
concentration.

ENVIRONMENTAL STANDARDS



4.

.
^ " K ,v$OP 8260A

Volatile Org^c^klidauon SOP
~ -?•'">>..,., • •' Revision 0

;-r^fc..V March 16, 1996
'"W Page 22 of 30

The retention times of the intemal,|Stî ai%>'iEn$e continuing calibration
must not vary more than ±3^^ddnds frorri' the previous continuing
calibration standard or the^taiyfcalr^pi&ation standard of the same
concentration. '"^^ ^"

If a continuing calibi;adt) '̂(i&d(aTO!9isplays unacceptable retentfiOiijtimes or
area counts for onji<3/:morevjp1»raal standards, the ' ' '""x" ""
the problem, rie^iy^iri^.cbntinuing calibration
all samples asiqcla^yjttrthe failing continuing calibration- • - -^,-

*.-*- \"»;̂ »J| j8It should be notSsf that area count
The

unacceptable
However, most

require ,_ the ̂ j |̂
will ^Sk^^ex^sample^%itbi, unacc^piable internal standard

tp^verify mains^ efFec '̂̂ ^lii'̂ l^tioa, site-specific QAPPs will
for jtfi^^pespoM«f "for internal standards in the

••'•>* ...."^
'*""•' Evaluation Procedure ^ '

1. Check raw data ,1^ |̂bjb|ffisafegrams and quantitation lists) to verify the
internal standac^jgj^tion' times and areas reported on the Internal
Standard Atea^illnltt* Forms (Form VIII VGA).

all r^ntion times and internal standard areas are within criteria

x; xi>£v;#?

b.

two analyses for a particular fraction, the reviewer must
hich are the best data to report. Considerations should

Magnitude and direction of the internal standard area shift

Magnitude and direction of the internal standard retention time
shift.

c. Technical holding times.

d. Comparison of the values of the target compounds reported in each
fraction.

ENV1RONMEMTAL STANDARDS
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e. Other quality control

Action

1. If an internal standard,.area
+100% of the area

a.

b.

cls^J for a sample or blank is outsidevfSJ^o or
iate^yiandard: ,-,- CC x*̂ *!;: ?>> x.

itandard area
ireported as the

then be qwSfied

7
'

XI. TARGEJfi

r»o r t ed (<25%), or if
, then a severe loss of

" target compounds should

.._ -_.--_ ^,__jr._-1 r;___.^_,7__ varies by more than 30 seconds, the
chromatographicg^fil^for (|$f sample must be examined to determine if
any false positives^^^gatives exist. For shifts of a large magnitude, the
reviewer i^^eS^aifi/pstftial or total rejection of that data for that sample
fraction.£^s«R^^sifRs should not need to be qualified as "R" if the mass
spectral

ENTIFICATION

A. 3^$
':-^f

Form'1, quantitation reports, mass spectra, and chromatograms

B. Objective

The objective of the criteria for GC/MS qualitative analysis is to minimize the
number of erroneous identifications of compounds. An erroneous identification
can either be a false positive (reporting a compound present when it is not) or a
false negative (not reporting a compound that is present).

ENVIRONMENTAL STANDARDS
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Criteria

1. The relative retention times
standard RRT. ^$V

|̂*s*f-s;~
2. Mass spectra of the,̂ Cmp||

._ 8260A
Volatile Orgai^i: Validation SOP

Revision 0
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within ±0.06 RRT units of the

f̂tiTSf̂ ^56^ ;•'.'•'-% •.>"----~«:..jv; -
Mass spectra of thefs|m^^am^bund and a current laborator^generated
standard (i.e., the^KjjgS spec%|jn from the associated calibca^r^j^^ard)
must match accoipps^ t$g following criteria: "'̂ l̂ ^^^

a.

—Ff^T———<y*jsr"—r--' ' ror an ion
i«r"of Sp l̂ ^ the ^andard spectrum, the

tdingN^9ble io^i^in^yfee rnust be between 20% and
.̂ ^^ si.».** .««o£ >>• A-sgU .' .-

§"1^va1uation Procedure'

"1. Verify that the
the standard

JBbst airee within ±30%ijsjsscV"*

"7Compounds is within ±0 06 RRT units of

spectra against the laboratory standard
itSfeets the specified criteria.
uld be aware of situations (e.g., high concentration

ig low concentration samples) when sample carryover is a
and should use judgment to determine if instrument cross-
on has affected any positive compound identification.

the chromatogram to verify that peaks are accounted for (i.e., major
peaks are either identified as target compounds, tentatively identified
compounds (TICs), surrogates, or internal standards).

Action

The application of qualitative criteria for GC/MS analysis of target
compounds requires professional judgment. If it is determined that
incorrect identifications were made, all such data should be qualified as
"not-detected" (flagged "IT') or unusable (flagged "R")

ENVIRONMENTAL STANDARDS
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XII.

B

....U" <•*• •"• '(fr*

2. Professional judgment must be us^^l^.,qualif^itne data if it is determined
that cross-contamination has >

COMPOUND QUANTITATION

A. Review Items

Form I, Case

Objective

Its and CRQLs are

•AT* *:.:>-."V \-v:jfli>*v;.

^ .'''̂ JrH|ll asN^idjustment of the CRQLs, must be
specified in the analytical

2. Compound R|̂ ||bp$n>e Calculated based on the internal standard (IS)
specified iji.̂ ie^aiia^cal protocol for that compound. Quantitation must

(m/z) specified in the analytical protocol. The
quaiiikation must be based on the RRF from the associated

2.

r

that method quantitation limits reported by the laboratory are less
than or equal to the CRQLs. If sample dilution is necessary due to elevated

' target compound concentrations, or if interference related to the sample
matrix is observed, method quantitation limits reported by the laboratory
may exceed required limits.

For all fractions, raw data should be examined to verify the correct
calculation of all sample results reported by the laboratory. Quantitation
lists and chromatograms should be compared to the reported positive
sample results and quantitation limits.

ENVIRONMENTAL STANDARDS
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E

Verify that the correct IS, quant
quantitate the compound. Verif^flp
RRF are used consiste
the quantitation process.

ijtt^n, aM RRF were used to
L'cw^e IS, quantitation ion, and

th the calibration, as well $gn

Verify that the
and dry weight

«Ai-. . ' iT-

^e^adjusted to reflect all
accounted for by the

int^erence
dity of the eleva

Action

If method
project
ma
asfStss"
the!

icrepancies are
Sesentative to obtain

•S^> £••55-
7s v] Ira discrepancy remains unsqr

decide which value is the
determine if qualificatio,

'- ^
'̂

FIELD DUPLICATE

A.

B.

Review Ite

rresponding
necessary or
be used to

should be noted in

e contacted by the designated
.t could resolve any differences,

must use professional judgment to
these circumstances, the reviewer may

wariranted.

Fo and quantitation reports

Fiet^Bbplicate samples may be taken and analyzed as an indication of overall
precision. These analyses measure both field and laboratory precision, therefore,
the results may have more variability than laboratory duplicates which measure
only laboratory performance. It is also expected that soil duplicate results will
have a greater variance than water matrices due to difficulties with collecting
identical field samples.

ENVIRONMENTAL STANDARDS



>P 8260A
SOP

Revision 0
March 16, 1996

Page 26 of 30

Verify that the correct IS, q
quantitate the compound. V.eB
RRF are used consistently
the quantitation process ̂ K***̂

RRF were used to
ne IS, quantitation ion, and

Doth the calibration, as w*& as

Verify that the Cj
and dry weight

<*:"-.
^Sk.

E. Acdon

hav%<een adjusted to reflect all
accounted for by the met

corresponding
necessary or

should be used to
**• ̂ k5&'

le res^s^ThejprdlHem should be noted in
,^^l^4r^ 3- ^k^0

repancies
ifesentative to obi
a discrepancy remaira

^^v] -Vr;8ecide which value is the
... ^«|> determine if qualification

FIELD DUPLICATE

Review Items

B.

>v . ../oe contacted by the designated
jtpthat could resolve any differences
er must use professional judgment to

these circumstances, the reviewer may
ited.

, and quantitation reports

duplicate samples may be taken and analyzed as an indication of overaJl
3n. These analyses measure both field and laboratory precision; therefore,

the:results may have more variability than laboratory duplicates which measure
only laboratory performance. It is also expected that soil duplicate results will
have a greater variance than water matrices due to difficulties with collecting
identical field samples.

ENVIRONMENTAL STANDARDS



8260A
Volatile Orga^iValidation SOP

' Revision 0
March 16, 1996

Page 27 of 30

Criteria

There are no specific review cri
Refer to the site QAPP for project^^^fic rSf&irements for sampling
andRPDs.

Evaluation Procedure

Samples which
compare the n

should
The RPD.

plicate analyses comparabiiity.

a tar,
thefollo wing

control
sample value;?

A control limit of ±
sample values less

Action

should'̂ S-^Iagge^W' in the sample and its
.̂ _" ^u. 4MB^are not

•„ '^C
% (40^§Ksol^^xfbr the RPD shall be used for

the CRQL for solids) shall be used for

.#»*
^tfifK XJî -tS ̂ "C&S.1*

J f̂e ̂ >^

SYSTEM PERFO

A. Review Items

For,

B.
inn III VOA, and chromatograms

the period following instrument performance QC checks (e.g., blanks,
calibration), changes may occur in the system that degrade the quality of

the data. While this degradation would not be directly shown by QC checks until
the next required series of analytical QC runs, a thorough review of the on-going
data acquisition can yield indicators of instrument performance.

ENVIRONMENTAL STANDARDS
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D.

Criteria

There is no specific criteria system fo
be applied to assess the system per

Evaluation Procedure

1. Abrupt, discreti
baseline
setting
instrui
coj .on. A baseline

strument zero, a

Page 28 of 30

reconstructed ion chrori
instrument s sensitivi
te a decre
ent zero. Dcssiiwwsaosmg target

both qualitative and
performance include:

hifts in absolute retention times of

elevated temperature.

tailing or peak splitting that may result in inaccurate
ititation.

Pi3^eisional judgment must be used to qualify the data if it is determined that
system performance has degraded during sample analyses.
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XV. OVERALL ASSESSMENT OF DATA

A. Review Items

Entire data package, data revi

B.

Analysis Plan

Objective

The overall
reviewer
usability

the data
fossible, the

if available, QAPP and

availabl
the additive na

Evaluate any

If appr
of the

quality of the data, keeping in

which have not been previously addressed.

ion is available, the reviewer may assess the usability
st the data user in avoiding inappropriate use of the data.
able information, including the QAPP, Sampling and

and communication with the data user that concerns the
! and desired quality of these data.

f •£>* 'ji rjse professional judgment to determine if there is any need to qualify data
which were not qualified based on the QC previously discussed.

2. Write a brief narrative to give the user an indication of the analytical
limitations of the data. If sufficient information on the intended use and
required quality of the data are available, the reviewer should include an
assessment of the usability of the data within the given context.
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XVI. AUTHORITY

.snipThis data validation SOP for the analysis for v^jtll or^^gompounds by GC/MS (SW-846
Method 8260A) has been prepared by Envirpn^atal standards, Inc. This SOP
internal control copy _____ issued^^^^^fe° be photocopied or used
entity except Environmental Standard^nc!\^^toutexpressed written permissioi;

SOP approved by:

Rock J. Vitale, CPgf
Technical Direct
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STANDARD OPERATING PROCEDURES FI
SEMIVOLATILE ORGANIC COMPOUNDS

INTRODUCTION

This method is used to dete:
including most neutral, acid
methylene chloride. Typii
(TCL), Priority Pollu
this method may
hydrocarbons
esters, nitrosa^S^^e^pl, aldeb:
aromatic *"'"'

'alidation
Revision 0

TTWarch 14, 1997
Page 1 of 41

ALIDATION OF
6, METHOD 8270B)'

ganophosphate

e of semivolatile o
organic compounds which

analyze for
emivolatile
addi

; contents
require cleanup prior

endosulfan I, endosulfz
analysis. Several chL
erratic chromatograpl

, quinolines,
insecticides, and

jueous, soil, and solid waste
or other appropriate solvents

Shromatograph/mass spectrometer
compounds. Sample concentrations

Interferences due to inherent sample
atitative determinations, and sample extracts

The compounds alpha-BHC, gamma-BHC,
jteodiphenylamine are known to decompose during

ro substituted phenols and anilines are subject to

proo
Method 827i
(QC)
Plan(
open
if "'the co

to laboratory interpretations of analytical and quality control
a. In addition, the project-specific Quality Assurance Project

requirements which differ from those presented in the standard
r(SOP). Therefore, professional judgment must be used when applying

the SOP to all situations.

See Section XVTU for the Authority and Application of this SOP.
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II. TECHNICAL HOLDING TIMES

A. Review Items

Form I SV or equivalent, Chai
logs, Case Narrative, and L

B. Objective

The objective i
sample from

Criteria

ords, raw data, sample
r • j . •Log-in documentation

ts based o
f extraction

cnt
days from sam

o an
ntained

of the

holding time
^sediments, sludge, soils,

extraction and 40 days
for semivolatile anal
with Teflon®-lined Ij
Waste sampli

Evaluatio

winds jpfooled (4±2°C) water
fifcp and 40 days from sample

semivolatile analysis are
aTeflon*-linedlidat4°C.

impounds in non-aqueous samples
14 days from sample collection to

ion to analysis. Soil samples submitted
contained in 250 ml, widemouth, glass jars

Waste samples may be submitted in 125 ml jars
iperature preservation.

> times are established by comparing the sampling dates on the
records with the dates of extraction and analysis on the

?orm I's, the sample extraction logs, and the raw data. Verify that
iples were extracted and analyzed within the holding times specified above

the Chain-of-Custody records and Laboratory Sample Log-in
doisQmentation to determine if samples were preserved.

ENVIRONMENTAL STANDARDS



Action

If technical holding times were exceed*
review that holding times were exceed*
4-1 of SW-846, and qualify the

1. For aqueous

samples was performed more
f sample col
id "not-detec

jg, the quality assurance (QA)
lecified in Chapter 4, Tables

ding to the following criteri

ive

than 14 days
fs as estimated

iore than 40 days but up to 80
.ction, flag positive results as

lot-detects" as "UJ".

s were analyzed more than 80 days from the date
jpn, flag positive results as estimated (flagged "f)
as "R".

sample extraction:

lid samples were extracted more than 14 days but up to 28
from the date of sample collection, flag positive results "J" and

r"not-detects" as "UP'.

If extraction of solid samples was performed more than 28 days
from the date of collection, flag positive results as estimated
(flagged "J") and "not-detects" as "R"

ENVIRONMENTAL STANDARDS



4 For solid and waste sample analysis:

a.

b.

If solid samples were
days from the date
estimated (flagged_

If solid
sample e>
and "nc

alidauon
Revision 0

14, 1997
Page 4 of 41

>re tfian 40 days but less than 8ft
iction, flag positive

!etects"as"UJ".

yzed more than 80 days
sitive results as estimat

5. of
laboratory

determination

measured by placing the
bottles, taking the air

the thermometer in any free
ice, no qualification of data is
in the validation report should

the method of measurement, if ice
ttbry receipt, and that there is no direct

f the data.

•e of the samples was based upon the measured
•e Vt the temperature bottle blank or using an infrared

16 following qualifications are warranted:

ie temperature of the temperature bottle upon receipt at the
sratory was greater than 6°C but <10°C, a comment will be

'written in the data validation report addressing the fact that
elevated temperatures may lead to a loss of analyte; however, the
data reviewer has not considered the data to have been impacted
due to the stability and chemical properties (i.e., vapor pressure,
boiling point, etc.) of the semivolatile compounds

If aqueous soil samples were not received at the proper temperature
of 4±2°C, flag positive results as estimated (flagged "J") and "not-
detects" as "UP' if the samples were received at >10°C but <20°C

ENVlRONMEiffTAL STANDARDS



III

If received at >20°C, flag
"not-detects" as "R".

c Waste samples are not q«

GC/MS TUNING

A. Review Items

Form V SV or

B.

and mass listing V4V^*^ *»*^,-»\- ^

Objective^

GC, tion, and to some
and should be met in all

(flagged "J") and

h temperature issues.

* -__lfVft* The analysis of a 50 ng inj
must be performed at
or standards are anal
analysis, must mee

P CRITERIA

ic GC/MS tuning standard solution
;h 12-hour period during which samples

tuning standard, DFTPP for semivolatile
ince criteria given below:

ion abundance criteria
30-60% of m/z 198

less than 2% of m/z 69
less than 2% of m/z 69

40-60% of m/z 198
less than 1% of m/z 198

base peak, 100% relative abundance
5-9% of m/z 198

10-30% of m/z 198
greater than 1% of m/z 198

present, but less than m/z 443
greater than 40% of m/z 198

17-23% of m/z 442

ENVIRONMENTAL STANDARDS
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Note: All ion abundances must be nonnalia
even though the ion abundance of m/z 44J
addition, Method 8270B allows for jdfesi^injng^criteria (i.e., CLP, Method*
525, etc.) as long as method perform^^ is ndK^ersely affected.

The GC/MS tuning stam
performance and injection
to DFTPP, should q
benzidine. The degra)
20%. Benzidin
counts) simil
not be visi
tuning p

D

nominal base peak,
than that of m/z 198. In

be used to assess
. The GC/MS tuning

of 4,4'-DDT,
DDT to DDE and DDD

id be prese$|i$3>f̂ pp1|«S (area
\!£&KSlf'$i?'''̂ S!if^ent cah'bratioCrais^Hing should

the GC/MS

4. <

V SV) with each mass

mpleted for each 12-hour period
lyzed.

Selt made transcription errors between the data

ory has not made calculation errors.

raw data that the mass alignment is correct and that the
is normalized to m/z 198.

^that the ion abundance criteria was met. The criteria for m/z 68. 70,
44T, and 443 are calculated normalizing to the specified m/z.

\

"' All instrument conditions must be identical to those used in the sample
analysis.

ENVIRONMENTAL STANDARDS



Action

1. If the laboratory has made
significantly affect the data, ̂
corrections on a copy of the

2.

3.

If the laboratory has, 1
significant tran
professional j

latij^Validauon
Revision 0

.iClarch 14, 1997
'^M'v" Page 7 of 41

r^ption errors which do not
should make the necessary

provide the correct forms
errors, the

the data.

,peak
ged "R").

may be applied
The critical ion

and 442/443 ratios. If
instead, note this as a

tuning against the alternate

If the review
using
tuning

dated with DFTPP tunes not meeting
[early noted in the QA review.

>n to believe that the tuning criteria were achieved
lhan those described, additional information on the

i>erformance portion of the GC/MS tuning procedure is
py the laboratory, verify that the percent breakdown of
is less than 20%. The following calculation is used:

, , . e ^^ total DOT degradation peak areas (DDE + DDD)breakdown of 4,4' - DOT = ———————-——;—*—————^——-———'-
peak areas (DOT + DDE + DDD)

Review the benzidine and pentachlorophenol peaks on the chromatogram
to determine if peak shape and areas or height of the peaks to the
subsequent calibration standard are similar. A ratio approach if the
standard concentration is different that the 50 ng/|al concentration in the
GC/MS tuning standard.

ENVIRONMENTAL STANDARDS



If the 4,4'-DDT exceeds 20%
are noted, the data
professional judgment to

4?1*

Validation
Revision 0

March 14, 1997
Page 8 of 41

ojfcboor peak shape problems
Lfcote this in the report and .use

thejlffect on the sample data.

IV. INITIAL CALIBRATION

A. Review Items

Form VI SV orj*.-£*
»*fc£y

B. Objective

Co m are established to
acceptable qualitative and

ent
mstrumel

data forane semi

A 1 u.1 aliquot^si eac
target compound
analyzed at a
analytical s
acceptan
at a etteeeainnio
det

3.

fbn standard containing all semivolatile
idards, and surrogate compounds are

concentrations at the beginning of each
"or as necessary, if the continuing calibration
jot met. One of the calibration standards should be
ightly above the laboratory-determined method

litHMDLs). Internal standard compounds are injected into the
rds prior to analysis. The initial calibration and any

pies and blanks must be analyzed within 12 hours of the

Sod criteria state that a minimum average relative response factor
(RRF) of 0.050 must be met for the system performance check compounds
(SPCCs): 2,4-dinitrophenol; N-nitroso-di-rt-propylamine,
hexachlorocyclopentadiene; and 4-nitrophenol. However, for determining
data usability, any initial calibration RRF must be > 0.050.

Method criteria state that the percent relative standard deviation (%RSD)
of the RRFs should be less than 15% for each compound. If the %RSD of
any compound is < 15%, then the RRF is assumed to be constant over the
calibration range and the average RRF may be used for quantitation If the
%RSD for any compound is greater than 15%, calibration curves of area

ENVIRONMENTAL STANDARDS



ratios (area of compound/area
using first or second order rej
regression curves is a recomi

of

As an additional requireme
for each individual caliJ
30%. The CCCs;

B

Validation
Revision 0

March 14, 1997
Page 9 of 41

3) versus concentration
K are ccjostructed. The use of these

ive to average RRF calibration
rof the relative response j^v

compound (CCC) must be

enol
hlorophenol

owing table:
^

4-chloro-j^methyIpt
2,4-
«2-

determining
30% for all

The relative re
should agree

„.*?**
Evaluation

4.

^laboratory must correct the
:on sequence. However, for

rora the initial calibration must be <

'each compound in each calibration analysis
56 refitive retention time units.

concentrations of standards were used for the initial
[ that the low concentration standard is near the MDL

it the correct initial calibration was used for all samples.

If any sample results were calculated using an initial calibration, verify that
the average RRF was used for calculating sample results and that the
samples were analyzed within 12 hours of the associated tune

Evaluate the initial calibration RRFs for all semivolatile target compounds.

a. Check and recalculate the RRFs and average RRFs for at least one
semivolatile target compound associated with each internal
standard; verify that the recalculated value(s) agrees with the

ENVIRONMENTAL STANDARDS



b.

laboratory reported value(sjy^
calculations, perform a

Verify that for all sei
initial calibration

Revision 0
14, 1997

Page 10 of 41

detected in the
e recalculation.

5 . Evaluate the

^v^^*v^
&sfc^C'̂ v£'

compounds and surrogates^.all

olatile target compounds.

te the %RSD for one or
t the recalculated valu

f|£p^ Verify that
_ v RRFs is consiUgfrt wit

.̂ Sr;>-)̂ S^ NiSv*.
<:S

•^ f̂e& Ar.ti

ed in the

a %RSD <30%.

c&mpounds to verify retention

:o each analyte for calculation of
Method 8270B.

If any semivofS^^^et compound result has any RRFs of less than 0 050ya. ^aaiTWSSIve^results for that compound as estimated (flagged 'T').

ft-detects" for that compound with an "R"

volatile target compound has a %RSD greater than 30%

Flag positive results for that compound as estimated (flagged 'T')

b. Flag positive results as estimated (flagged 'T') and "not-detects" as
"UF for any compound with a %RSD of >50%.

c. Flag positive results as estimated (flagged "J") and "not-detects" as
"R" for any compound with a %RSD of > 90%

d. Functional Guidelines (2/94) also suggests eliminating either the
high point or the low point to restore the % RSD to < 30%, in

ENVIROMMEMTAL STANDARDS



V.

3.

which case, only positive results*
are flagged 'T' or only
are flagged'T'. g«^x

If the assignment of the inter
846, a non-correctable
report. However,,
should have no^
standard is
calibration

•**3ijo^\xj$ Validation
!*-'f -:H> Revision 0

^.-V?^ .-•-.,..> 'March 14, 1997
' "? Page 11 of 41

16 "new linear range"
the area of nonlinearity

andatfds does not match Table 5.
hould be included in the data
and non-CCC

as long as
compound for all subsequ"

V
CONTINUING C

A.

Continuing calibrati
drift and ch

day basis.

ing

bnitor calibration and compound
rmance of the instrument on a day-to-

continuing calibration standard containing target
•ogate compounds is analyzed at the beginning of each

period following the analysis of the tune and prior to the
method blank and samples.

iteria state that a minimum daily RRF of 0.050 must be met for
SPCCs: 2,4-dinitrophenol, Ar-nitroso-di-«-propylamine,

hofSchlorocyclopentadiene, and 4-nitrophenol. However, determining data
usability, any continuing calibration RRF must be greater than or equal
0.050.

Method criteria state that percent difference (percent drift) should be less
than 20% for each CCC. Percent drift is calculated using the following
equation:

%Drift= ([C[-Ce]/Ci)*100

EMVIRONMENTAL STANDARDS
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where:

C[ = Calibration check compoji
Cc = Measured concentration

If the %Drift of each
to be valid. The C(

^m,
Saafi^eoncentration.
' long calibration CCC.

£&W, then the initial calibration^^ssumed
in the following table: ^1 "^

Acid Fractio
loro-3-me
,4-dichloxoph

2-ni

" ^^"^: ""̂ v?^ SS

5^g^ If should be ̂
«^si.̂ * specific analy

analysis.

IfanySPCC
correct the p
initial calib

not target compounds for the
ids are considered CCCs for the

CCC %Drift is >20%, the laboratory must
no^s'ource of the problem can be determined, the
e must be repeated.

that the percent drift is equivalent to the percent
response factors as calculated according to CLP

or
internal standard retention times and areas using the Form
equivalent forms, for the following criteria:

• The retention time for any internal standard in the continuing
calibration must be within 30 seconds of the internal standard retention
times from the previous initial or continuing calibration.

The internal standard area for any of the internal standards must be
within -50% to +100% of the internal standard areas from the previous
initial or continuing calibration.

If these criteria are exceeded, the laboratory must inspect for
malfunctions, and corrections must be made When corrections are

ENVIRONMENTAL STANDARDS



made, reanalysis of samples
malfunctioning is required.

D. Evaluation

1.

system was

Verify that the continuir
that the continuing^,
calibration.

run at the required frequenj
Fas compared to the corre^jsij»?issSxri ^TxCJ?"

2.

rec^ulated
If erro
more

Evaluate the %Dn
calibration.

•-'S '
. \ ",*
•w-: • i •• • -

a^

e seewolatile target
; verify that the

reported value(s).
in^f the RRFs, perform a

semivolatile compounds.

ial calibration for each continuing

te the %Drift for at least one semivolatile target
with each internal standard, verify that the

value(s) agrees with the laboratory-reported value(s).
detected in the calculation of the RRFs, perform a

comprehensive recalculation.

erify that the %Drift is <2Q% for all semivolatile compounds

that the continuing calibration internal standard area counts and
'f.retention times are acceptable when compared to the previous, initial, or

continuing calibration internal standard responses.

E. Action

If any semivolatile target compound result has an RRF <0.50:

a. Flag positive results for that compound as estimated (flagged "F)

ENVIRONMENTAL STANDARDS
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b. Flag "not-detects" for that

If any semivolatile target compo|p^^a %Drift >20%:

a. Flag positive results fpBf&ftt compound as estimated

b. it compound may be q
In particular, if a high %

decrease^^s^tr^ent sensitivity, qualify the as
estima»krur). Ifahi;

, qualu'y theN

/.M^timysfrl ("Ur'l^&ioteWthe

Data is not nece
not display ac
and retention
calibrati
poor

ause of the
itit^^n limit may be

>un4, qualify all positive results
'af estimated ("J") and all "not-

unreliable ("R"), whether or
of increasing or decreasing

the continuing calibration standard does
standard responses (in regard to area counts

rhen compared to the previous, initial, or continuing
or instance, if a continuing calibration displayed

one or more internal standards, but the associated
acceptable internal standard area counts when compared

initial calibration, data should not be qualified because the
Lantitation is based on the average RRFs from the initial
However, if the continuing calibration and associated samples

unacceptable internal standard responses, data for the samples
shtsuld be qualified, even though the internal standard responses for the
samples could be acceptable when compared to the associated continuing
calibration. In any case, whenever a continuing calibration displays
unacceptable internal standard area counts or retention times, consult the
Project Manager or a senior chemist for guidance.

ENVIRONMENTAL STANDARDS



VI METHOD AND FIELD BLANK

A. Review Items

Blank Form I SV or equivalent^
extraction logs, and quantitatwiio'JSj

S* W& «'*%1

B. Objective.

Revision 0
March 14. 1997

Page 15 of 41

or equivalent,

No method
concentratio

A method blank
extracted or
carried throu

The assessment
magnitude of
apply to any^bl
all assoc
an i
a:

of blanks
blank exist,

:r or not there is
occurrence not

erning acceptable contaminant

as*
ie performed each time a set of samples is

thelpts a change in reagents. A blank should be
of sample preparation and analysis.

OtfaP

jfiera blanks is determined during the sampling event A
pfield blank is suggested for each sample delivery group.
JP for project-specific criteria for the sampling frequency

.bility of field blanks.

Review the results of all associated blanks on the forms and raw data
(chromatograms and quantitation reports) to evaluate the presence of
target and non-target compounds in the blanks. Tabulate the method blank
and field results on the Environmental Standard Blank Analysis Results
Forms. Convert method blank results reported in u.g/1 to ng/kg for
qualification of soil samples.

Verify that a method blank analysis has been reported for each extraction
batch.

ENVIRONMENTAL STANDARDS



E. Action

notIf the appropriate blanks were
Criteria 2 and 3 in Section VI.C*
judgment to determine if the a
blanks are associated wi
contamination due to
QA review.

Action in the
circumstances^/-

Sertiiy&atife* Validation
/ Revision 0
March 14, 1997

Page 16 of 41

the frequency described.,;in
i/iewer should use

)le data should be qualified.
a comment indicating

not be evaluated must be

depend^;

moa'semivola
other semkolatile

jn with the
a contaminant. QuaJfflqation

'S *̂r

bmparison and associltion
'project sample results
comparing blank com
volumes, dilutions,
comparing
convenient to

Specifi

gin and

amination unless
ount in any blank

phthalates) or 5x the
nimstances where more than
tion should be based upon a
the highest concentration for

blanks should be based upon
using the sample collection date. The
by subtracting any blank value. When
e concentrations, the same weights,

ighf correction factors must be considered when
•oject samples. It is often quicker and more

lent levels when considering blank contamination.

3.

lows.

latile compound is found in a blank but not found in the sample,
n is taken.

If the sample result is greater than the quantitation limit (QL), but less than
the required amount (5x or lOx) from the blank result, the sample results
are qualified as not detected ("U")

If the sample result is positive, but less than the QL, and less than the
required amount (5x or lOx) from the blank result, the result is raised to
the QL and is flagged as not detected ("U")

ENVIRONMENTAL STANDARDS



4.

5.

6.

If the sample result is greater than
the blank result, the sample resultifitDt

If gross contamination exis
compounds in the associate
interferences.

The same co
given to tenta
sample
apply

Validation
Revision 0
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(5x or lOx) from

7.

peaks by GC/MS), all affected
les^ould be qualified as "R"vdue--to

to the target compound
compounds (TICs) that are

ever, the 5
the blank

contamination, a
contaminants should

caution when using the

PGATE RECOVERY^v&
Review Items

Form II SV, quanUta^bllijSBrts, and chromatograms
.j.-rtSS'sv "^Hfflfi

B Objective

on individual samples is established by means of spiking
jles are spiked with surrogate compounds prior to sample

tluation of the results of these surrogate compounds is not
raightforward. The sample matrix itself may interfere with the

fe to such factors as high analyte concentration. Since the effects of the
matrix are frequently outside the control of the laboratory and may present
or unusual problems, the evaluation and review of data based on specific

sample results is frequently subjective and demands analytical experience and
professional judgment.

ENVmONMENTAL STANDARDS



c Criteria

Surrogate compounds (three
compounds) are added to
in environmental samples

At a minimum,
matrix-by-matri
average perce:
are cal
contro

the.

'alidation
^- Revision 0

7March 14, 1997
Page 18 of 41

and three base/neutral
anks to measure their recovery

•:W '. J

lould update surrogate recov;
Sn a minimum population

kd standard deviation of the perc
each

for each

venes
must be wi
recoveries in
reextract and reanal

Surr

Surrogate
nitrobenzene-ds
2-fluorobiphenyl

terphenyl-du

2-fluor
2,4,6-tri

lower
idard is

Once the
impared to the

(The laboratory-
in the limits listed

ivolatile samples and blanks
£low. If one or more surrogate

limits, the laboratory must either
ialify all associated data as estimated.

Criteria

Water %R
35-114%
43-116%
33-141%
10-94%

21-100%
10-123%

Solid %R
23-120%
30-115%
18-137%
24-113%
25-121%
19-122%

Check raw data (i.e., chromatograms and quantitation reports) to verify the
recoveries on the surrogate recovery Form II SV Check for any
calculation or transcription errors.

The following should be determined from the Surrogate Recovery Form(s)

a. If any surrogate compounds in the semivolatile fraction are out of
specification, there should be a reanalysis to confirm that the

ENVIRONMENTAL STANDARDS



idation
Revision 0

14. 1997
Page 19 of 41

noncompliance is due to ^w^p^F^at^" effects rather than
laboratory deficiencies. H^^^r, Metfipl 8270B does not require
reanalysis of samples r^olgfni^QBig surrogate recovery criteria; the
laboratory has the op^ '̂Sif sini£jfv^ualifying the data as "estimated
concentration.

are unacceptable surrogat
successful reanalyses, the^

for the successful run.

rrogate co

base/neutral) have a r

a.

tside the

ŜBui|̂ .results if the recovery of any
l* |̂gal̂ i! For surrogate compound
apjJreaches are suggested:

3.

er semivolatile fraction (acid or
$$jj$ft than the upper acceptance limit:

^J%

Positiv^; :;^p^plat^^arget compounds for that fraction are
qualifita^^^mated (flagged"J").

'%t-detected" semivolatile target compounds for that
iould not be qualified.

acre surrogates in either semivolatile fraction have a recovery
less than the lower acceptance limit:

Positive semivolatile target compounds for that fraction are
qualified as estimated (flagged'T').

b. Results for "not-detected" semivolatile target compounds for that
fraction should be qualified "UJ".

If any surrogate compound in either semivolatile fraction has a recovery
less than 10%:
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,?Sk IK"'
a. Positive semivolatile targett^r^BnS<^inds^ibr that fraction are

• in *Js§, î-'̂ V^V».W^qualified as estimated (flagjgftqrr ) "^; .• -^

b. Results for "not-de
fraction should be

If a laboratory regal
those specified _aj
and note the

5.

ile target compounds for^ t̂ |t
- >
.^; v ;
\" :>v'

thaix

with
special

Professional
tside criteria is an

te recovery ranges which
data based on the.

in the QA review.

VIII. MAT

Form III SV or equivale

Data for matri«*ro

C

2.

i, and quantitation reports

spike duplicates are generated to determine long-term
of the analytical method on various matrices and

compound recovery by the laboratory at the time of
«These data alone are not used to evaluate the precision and
^samples.

Matrix spike samples are analyzed at a frequency of one matrix spike per
20 samples of a similar matrix.

Many laboratories also perform a matnx spike duplicate analysis as an
additional laboratory QC requirement, or as project-specific requirements
at a frequency the same as for the matrix spike
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3. Method 8270B provides three
concentration. However, two
sample be analyzed prior to s,
The analysis of the u
concentrations prior
to the matrix spike

.<<€.
<s^ft\ ^
~^^JP>

V
% ,

•^A-.JK&
,V"-"-<J!V

'*"v£*-t&*
S*i£V &£#S

Seniivo
rv^Mh*^^ \.

Î ^H;::̂  '
'•^n '̂

!̂̂ »TF^ ;*•• «»

^wf". • •

ISse Validauon
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<«£As stated in th<g||
before
concentna
backgif^
res

r

impractical to determine
concentration should

5x highlg

Laboratories rriay o
analysis using a
amounts and

letermining the spike
require that the unspiked
the matrix spike sample,

sanjplfc determines the
ipropriate spiking levels can

indicate that theŝ*^ft&E^ analysts to include all target
" reebvery limits for a specific

Id be within the limits found

matrix spike/matrix spike duplicate
,'ytes or the Contract Laboratory Spiking

:eria are provided below.

'ike and matrix spike duplicate recoveries must be
provided on Form III VSV, as listed below:

TRIX SPIKE DUPLICATE CRITERIA

P
2-cWoroplSp&l

1,4-dichlorobenzene
//-nitroso-di-rt-propylamine

1,2,4-trichlorobenzene
4-chloro-3-methylphenol

acenaphthene
4-nitrophenol

2,4-dinitrotoluene
pentachlorophenol

Aqueous
%R

12-89%
27-123%
36-97%

41-116%
39-98%
23-97%

46-188%
10-80%
24-96%
9-103%

Solid
RPD
42%
40%
28%
38%
28%
42%
31%
50%
38%
50%

%R
26-90%

25-102%
28-104%
41-126%
38-107%
26-103%
31-137%
11-114%
28-89%
17-109%

RPD
35%

27%
38%
23%
33%
19%
50%
47%
47%
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Aqueous
Compound

pyrene
%R

26-127%

D. Evaluation

'aJidation
, Revision 0
March 14, 1997

Page 22 of 41

RPD
36%

Verify that matrix,/$f*ike 0%-qjjatrix spike/matrix spike
were analyzed a |̂tie|î u^e^%equency and that results
each sample mil

2. Inspe duplicate
f o c o ^ e r y and RPD

inds between the unspiked
te samples.

No action is tak
data alone.
reviewer may uĵ *®*

or matrix spike/matrix spike duplicate
informed professional judgment, the data

,trix spike or matrix spike/matrix spike duplicate
fth the other QC criteria and determine the need for
data.

soratory is required to use the matrix spike recovery ranges
fable 6 as method criteria, Environmental Standards will

usability using the following criteria. Note that data will
qualified if the indigenous level of a compound in the unspiked

sample is greater than 4x the spiking level for the compound.

a. If any matrix spike compound has a recovery of <10%, positive
results for that compound in the unspiked sample are qualified as
estimated (flagged "J"), and "not-detected" results should be
qualified "R".

b. If any matrix spike compound has a recovery between 11% and
49%, positive results for that compound in the unspiked sample are

ENVIRONMENTAL STANDARDS



qualified as estimated (flag
should be qualified "UP', g

«v*
.^0>-^s.

c.

"S^^lapJ^Validation
>:\ v* Revision 0

;*. ... ""March 14, 1997
; •• / Page 23 of 41

*xan|B*'not-detected" results

If any matrix spike <aMtt^oun4.v^P a recovery between 50% and
135%, the results areji^sgtabl^lfed do not require qualifica^jpk-.^^M^^t - • • - - • • • - • - •
If any matt^sptk^ compound has a recovery
results fgffi
estima

tnd in the unspiked sample^
) \;' :.>VV^\..

%$*-,: &j

3. If the analysis,
matrix spike

"Not-d$6cted
matrix%ike/i

In the instancewi
Program
QA

T an aqueous matrix
for a solid sample

i, flag the positive result
likScjpsinple as estimated ('T').

iualified due to high RPDs in the
licate analysis.

le ff^XJratory has adopted the Contract Laboratory
list and acceptance criteria, note the issue in the

data usability will be determined using the
stated above, if the indigenous concentration of a

unspiked sample is greater than 4x the spiking
will not be qualified based on the matrix spike/matrix

^Mcate recoveries for that compound.
?*"

H^? If the recovery of a matrix spike compound in the semivolatile
*""" matrix spike and/or matrix spike duplicate has a recovery greater

than the upper acceptance limit, positive results for that compound
in the unspiked sample should be considered estimated (flagged
"J").

If the recovery of a matrix spike compound in the semivolatile
matrix spike and/or matrix spike duplicate has a recovery less than
the lower acceptance limit and >10%, the positive result for that
compound in the unspiked sample should be considered estimated
(flagged 'T'), and the "not-detected" result should be flagged "UJ"

ENVIRONMENTAL STANDARDS



If the recovery of a
matrix spike and/or
10%, "not-detected'
sample should

If matrix
RPD,

SeriuyoIiSfe Validation
:,.,.. " - '* Revision 0
£.<v'y' March 14, 1997
!£*' Page 24 of 41

ike conSpound in the semivolatile
ilicate has a recovery less than

Its fojpBhat compound in the unsglked

tike duplicate pairs excee
that compound in the ii:

IX.

, and chromatograms

le accuracy and precision for each

itrix spike sample fails the acceptance criteria for
jQC^jference sample (LCS) containing each analyte that failed

recovery must be prepared and analyzed. If all target
iismeet acceptance criteria, an LCS is not required

^ f
quency for the required analysis of the LCS is dependent upon the

nufiBJer of analytes analyzed, the complexity of the sample matrix, and
laboratory performance. If a large number of analytes are analyzed, the
probability that an LCS would be required is high. Therefore, many
laboratories will prepare, extract, and analyze LCSs for all analytes with
each SDG.

3 LCS recoveries should be within the limits provided in Table 6 of Method
8270B.

ENVIRONMENTAL STANDARDS



D. Evaluation

Revision 0
.̂... ."•- "March 14, 1997

Page 25 of 41

2.

Verify that LCS was analyzed f<|f.fi^^^ialytte's which displayed recoveries
outside the specified recoVG^ran|̂ J^r the matrix spike analyzed.
Typically, LCS will contain^^^rget^maJytes and, therefore, ' ' ''
performance can be;

Inspect results
recoveries are

E.

venes and venfy that th«
its on Table 6 in Method

*tptt>d crffena, Enviro^ental Stan<

'•S îV-;'

If any LCS
compound in atft
and "not-detected" n

If any LCS o
results for
estimati
"UJ".

verify corre^^^S^Ss of LCS^^ r̂

listed in Table
determine data usability using

3.

<10%, positive results for that
qualified as estimated (flagged "J"),

qualified "R".

recovery between 11% and 49%, positive
pound in all associated samples are qualified as

, and "not-detected" results should be qualified

[pound has a recovery between 50% and 135%, the results
ble and do not require qualification.

compound has a recovery >135%, positive results for that
cdrSpound in all associated samples are qualified as estimated (flagged "J")

INTERNJ|P!TANDARDS&'
A. Review Items

Form VIII SV or equivalent, quantitation reports, and chromatograms

ENVIRONMENTAL STANDARDS



B. Objective

Internal Standards (IS) performance
response are stable during every

Criteria

1. The recommt
naphthalene-dg£
perylene
should

Revision 0
March 14, 1997

Page 26 of 41

GC/MS sensitivity and
'

standards are 1,4-dic
ie-dio, phenanthrene-dio, c

the internal s
ard.

2.

'J&^<*:1~.3**?;,>
1*iJV>^"

by more th
or continuing

or QC sample
+100%) from the

that this is not a

5.

The retention ti .«**"*•sample shoulcj/Sot
calibration
of the

& *̂"**̂ 4;>;«f»

Ther

cc^pnuing calibration must not vary
00%) from the previous, initial,

standard from each sample, blank, or QC
•e than ±30 seconds from the associated

should be noted that this item is not a requirement

D.

of the internal standards from the continuing calibration
more than ±30 seconds from the previous, initial, or

ibration.

Check raw data (e.g., chromatograms and quantitation lists) to venfy the
internal standard retention times and areas reported on the Internal
Standard Area Summary Forms (Form VTII SV).

2. Verify that all retention times and internal standard areas are within criteria.

3. If there are two analyses for a particular fraction, the reviewer must
determine which are the best data to report. Considerations should
include:

ENVIRONMENTAL STANDARDS



a.

b.

c.

Magnjtu

Magnituc
shift.

Technicaj

Company
fraction,,^

e.

st*»*%Sf'?•>*&?•e get me

E.
C^taW"*na&&±<i^xA L?

+ 100%0fthe^Sa.

a- Positive

2-

^extremely*>.. -
ts a ma;

indicated
qualified as u
response for
calibration star

If an internal star.darJ
chromatographic profi.1
any false positives or n
reviewer may consider
fraction. If the mass >
need to be qualified as'



3.

fe Validation
Revision 0

March 14, 1997
Page 28 of 41

If one or more internal standards^*) a^siti^ ,̂ blank, or QC sample
displayed unacceptable retentioa/^^^or arwf counts and the laboratory,
did not reanalyze the sample;:xes^aic% îtf^de a comment concerning th^s
issue in the QA review.

XL. TARGET COMPOUND

A. Review Items

Form I SV

B. Obj

:ograms

.analysis is to minimize the
jSBJiiis. ,: An erroneous identification

d present when it is not) or a
.ent).

Ts) must be within ±0.06 RRT units of the

aple compound and a current laboratory-generated
' mass spectrum from the associated calibration standard)

jfrding to the following criteria:

characteristic ions from the reference mass spectrum (denned
to be the three ions of greatest relative intensity or any ions over
30% relative intensity if less than three such ions occur in the
reference spectrum) must maximize in the same scan or within one
scan of each other.

The relative intensities of these characteristic ions must agree within
±30% between the standard and sample spectra. (Example: for an
ion with an abundance of 50% in the standard spectrum, the
corresponding sample ion abundance must be between 20% and
80%.)

ENV1RONMEMTAL STANDARDS



c.

D. Evaluation

1. Check tha
the sta

2.

^Validation
Revision 0

4, 1997
Page 29 of 41

Structural isomers that prod
identified as individual i
retention times.
the valley between j

s spectra should be
sufficiently different GC

n is achieved if the height of
i* peaks is less than 25% qf4he

sum of the two j^a|l^^htsf1rtherwise, structural isome0:.;.apb
identified as ^

ounds is wi

ratory standard

«t%tjoqsi (e'.g., high concentration
rej»);\vhen sample carryover is a

petermine if instrument cross-
rnpound identification.

Check the chr8matog |̂̂ p |̂̂ iat peaks are accounted for (i.e., major
peaks are either,^HJftjtme!^%larget compounds, TICs, surrogates, or

ISJ£<>**;)* ̂ V3j| ^W?̂ >5̂

internal standai |̂̂ x^add;p8n, check for possible coeluting isomers (it is
helpful to che^tSesffisociated continuing calibration standard also).

of qualitative criteria for GC/MS analysis of target
requires professional judgment. If it is determined that

identifications were made, all such data should be qualified as
tected" (flagged "U") or unusable (flagged "R"). A copy of the

spectra must be placed in the support documentation section of the
report to substantiate the qualifier.

Professional judgment must be used to qualify the data if it is determined
that cross-contamination has occurred.

If structural isomers are observed to coelute on the GC column used for
analysis, identify the coeluting isomers in the QA review If practical to do
so, change the data tables to reflect the fact that the isomers should be
considered one analyte

ENVIRONMENTAL STANDARDS
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XII. COMPOUND QUANTITATION AND

A. Review Items

B

Form I SV or equivalent, Case fe|4

~u . . .» H-&Objective

The objective is tojapjre
quantitation

titation reports, and

i£&&* &
tation results and contra^j^quired

C. Catena

in the extracf^jty be
calibration date^uid t

of that compound
belis'ed on ttte^^pfaStedl abujHl|nCR from $8 EICP of the primary

or less, then the concentration
jing the average RRF from initial

iation:

of the compound in the extract

area of the quantitation ion of the compound of interest
area of the quantitation ion of the associated internal standard
concentration of the internal standard

RRF - average relative response factor from associated initial
calibration

3 Alternatively, the regression line fitted to the initial calibration may be used
for the determination of the extract concentration.

4. Compute the concentration of the analyte in the sample using the following
equations:

ENVIRONMENTAL STANDARDS



.'* % .'."V-'-̂ Vfr - V>*.*£VV

/x_t_;'r^ 'r...
f.A~ mv : - ' ; ' .-•

,<<>, "*.".„;

^% %i&^:~$
£P&^£*

a. The concentration of the ana
calculated using the concej^
the volume of liquid

alidation
Revision 0

March 14, 1997
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of the sample is
e in the extract and

where:

;£cMculaterftfeffiB^ncentrsl6a!pf the p^Ktant in the extract and
the

,ml
t, in kg

lids of sample, caressed as a fractional
(e.g., 75% solids would be 0.75)

factor

te; Method 8270B does not specify dry-weight correction of
s. nowever tnjs js normally done by the laboratory and is

required in most QAPPs.

Verify that method quantitation limits reported by the laboratory are less
than or equal to the CRQLs. If sample dilution is necessary due to elevated
target compound concentrations, or if interference related to the sample
matrix is observed, method quantitation limits reported by the laboratory
may exceed required limits.

ENVIRONMENTAL STANDARDS



2. For all fractions, raw data
calculation of all sample results
lists and chromatograms s
sample results and quantitati

3. Verify that the corr^Y^I|
used to ------^fcW*——-"*

Validation
Revision 0

March 14, 1997
Page 32 of 41

to verify the correct
tire laboratory. Quantitation,
•ed to the reported positive

quantitation iog£|
calibration

•"""UK

"ahdard, quantitation ion,
Verify that the same i

used consistently through^

-"^ f -. ••-*•• fr» ̂'k^ci-srs»- ~«u,'\t - :•
\ x- :r^

f̂ ^v-.-Mi"'• V *.*:*<:•? .*.$

le dilutions

E. Actic,/••,:
,r V/^;' "O^Sfl^^sst

:?ff rn^feid^uantitajjuan^^limitsl
^yy..; 'lit' I -^L.ti.-'i Aiifc^i^Sfc^ 1!

.-related int
ssess the validity o

t;^he QA review.

exceed corresponding
^dilutions were necessary, or
judgment should be used to

The problem should be noted in

If any discrepancies are.
representative to o
If a discrepancy reman* J jfix^i-'ti.-ii'

decide which v,
determine if q

.the^^Sratory may be contacted by the designated
fonal information that could resolve any differences,

i, the reviewer must use professional judgment to
Jue. Under these circumstances, the reviewer may

}f data is warranted.

XIII. TENTATI D COMPOUNDS (if requested for analysis)

W
I SV or equivalent, chromatograms, library search printouts, and spectra for
:e TIC candidates

B. Objective

Chromatographic peaks in the semivolatile fraction that are not target analytes,
surrogate compounds, or internal standard compounds are potential TICs. TICs
must be qualitatively identified by a National Institute of Standards and
Technology (NIST) mass spectral library search and the identifications must be
assessed by the data reviewer.

ENVIRONMENTAL STANDARDS



Criteria

For each sample, the laboratory must
of the NIST library and report thcfe
semivolatile fraction peaks which are-«w~* "*compounds, or target compoi^n^
10% of the area of height o|t|e^n«Kest
for each sample on thjj^rbmi Î Sl
requirements for TIC sSî hĵ  |ij

Revision 0
_^ March 14, 1997
S Page 3 3 of 41

conduct a mass spectral search
ib'gsibt^^Qtity for the 20 to 30 largest
"" ~ 'igate compounds, internal st?tadard

__ have areas or heights greaTeir^than
internal standard. TIC results-;iy>^eported

TIC. Refer to the QA^il^teic

are

D-

&£ "<"' •

ip6l̂
^Siii- ̂  ' *
^

"V^V^

Note: CLPdoj
which
this prot
labor

^.^.-•*''^X..}lrV*},'. x,̂ .

as TICs
hher follow

ondensates and

b.

c.

Major te (_
spectrum shoi<

The rel
betwei

intensity) in the reference
1h the sample spectrum.

*f

of the major ions should agree within ±20%
iple and the reference spectra.

present in the reference spectrum should be present
jle spectrum.

present in the sample spectrum but not in the reference
should be reviewed for possible background

contamination, interference, or coalition of additional TICs or
target compounds.

When the above criteria are not met but in the technical judgment
of the data reviewer or mass spectral interpretation specialist, the
identification is correct, the data reviewer may report the
identification.

In the data reviewer's judgment, if the identification is uncertain or
there are extenuating factors affecting compound identifications,
the TIC result may be reported as "unknown "

ENVIRONMENTAL STANDARDS



2. Check the raw data to verify that
search for all required peaks in th&.

^ r -9. '.

Blank chromatograms shoul^e^
in samples are not
compound that is a
in a sample, a thorc
for peaks
present in the

N^ *, • :,Sv
.*X Revision 0

^v' March 14. 1997
Page 34 of 41

ias generated a library
tograpi for samples and blanks.

o verify that TIC peaks pcesent
When a low-level, nai^etrget

. . &««**J»S5-v ••
laboratory contaminant jLs*aetected-

blank chromatograms may r
10% of the internal stam

igram at a similar relative retentions

4.

Common labot
73), di
trifluoD
less than

[datejpfopounds having
;onsidered.

common laboratory
:£ aldol condensation products,

its). These may be present in

CC>2 (m/z 44), siloxanes (m/z
le, certain freons (1,1,2-trichloro-1,2,2,-

cor ffeSrotrichloromethane), and phthalates at levels
or 4000 ug/kg.

atives such as cyclohexene, which is a methylene
•eservative, may be present. Related by-products include
tone, cyclohexenone, cyclohexanol, cyclohexenol,

pclohexene, and chlorocyclohexanol.

'Aldol condensation reaction products of acetone include:
4-hydroxy-4-methyl-2-pentanone, 4-methyl-2-penten-2-one, and
5,5-dimethyl-2(5H)-furanone.

Occasionally, a target compound may be identified in the proper analytical
fraction by non-target library search procedures, even though it was not
found on the quantitation list. If the total area quantitation method was
used, the reviewer should request that the laboratory recalculate the result
using the proper quantitation ion. In addition, the reviewer should evaluate
other sample chromatograms and check library reference retention times on

ENVIRONMENTAL STANDARDS



quantitation lists to determine
isolated occurrence or whether

.<*&£>;#^ Z\
^"•^i«sv ^

Semjyoi^fe' Validation
'•>v> Revision 0

March 14, 1997
Page 35 of 41

negative result is an
dataijiri&y be affected.

'
8. Target compounds could be^«feqtified'J^lnore than one fraction. tftii

that quantitation is fraction.

9. Library searches (,^fi^uld n%^be performed on internal^
(.'-••* . ft>* _ *'*"J? .-̂ t. N:surrogate compol

10.

identified), wllii^OTuE&ki
identified as lawcatory

' as estimate '̂conc

assumin
nearest,Jo. re

.0 and
e (free of

mgound name and Chemistry
jbe qualified "Nf (tentatively
Orations. All other TICs (not

contamination) should be flagged

lew of TIC results are as follows:

that a tentative identification of a non-target
acceptable, the tentative identification should be

"unknown" or an appropriate identification,
b-ne-fc Wjffl^afi'tractually required peaks were not library searched and
JO^iyjjjfc "^js^tJ- • ^f " * * •"

^y»|ia,fluamitated, the data reviewer should request these data from the
sratory.

a compound is found in any blank, or is a suspected artifact or
*li !̂̂ f common laboratory contaminant, the result may be qualified as "R".

•; v*^t^
'*•':•: •

4. •''' In deciding whether a library search result for a TIC represents a
reasonable identification, professional judgment must be exercised If there
is more than one possible match, the result may be reported as "either
compound X or compound Y." If there is a lack of isomer specificity, the
TIC result may be changed to a non-specific isomer result (e.g., 1,3,5-
trimethylbenzene may be changed to trimethylbenzene isomer) or to a
compound class (e.g., 2-methyl-3-ethylbenzene to substituted aromatic
compound)
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The reviewer may elect to report
alkanes may be summarized an

Other case factors may influ
but other samples
retention time,
inferred from

as a total (e.g., all
as total hydrocarbons). <

* • :•* V^A^ ~ ; *

JIC joogments. If a TIC matcLi&fpooV
good library match, sinulaTtelatiye- •

ions, identification informatij^^Tiay be,,
1C results.

7. Physical
judgn*

XIV LABORATOR

quantitation reports

int, may be fac^t^mto pm$essional

^ ^*f!£aboratory duplicate^or
analyzed as an indication^
duplicate results will bjcse a

.ted in Method 8270B) samples are
iratory precision. It is expected that soil

iatefpifiance than water matrices.

; analyze a duplicate (replicate) for each analytical batch
For soil and waste samples where detectable amounts

are present, replicate samples may be appropriate in place of
ced samples.

are no specific method criteria established for laboratory duplicate
-v < •* comparability.5;^F

D Evaluation

The reviewer should compare the results reported for each sample and duplicate
and recalculate several of the relative percent differences (RPDs).
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E. Action

Positive results for a target
duplicate if the following criteria are i&^jijet:

iS*«£K8»E.'£ !̂
J&

1 A control limit of
sample values great,

^-•;-:»i

2. A control lim&?
at least o; ~

Semft^pi^ySlidation
" • < , ' Revision 0

14. 1997
Page 37 of 41

T' in the sample and its
< v . : '•

for the RPD shall boosed Ib'r

ry sJttnhcate analysis,

w Items

"T&Srm I SVs, chromato|rams,

Objective

Field duplicate
precision. The
the results ma*

D

taken and analyzed as an indication of overall
e both field and laboratory precision; therefore,

variability than laboratory duplicates which measure
. It is also expected that soil duplicate results will

iance than water matrices due to difficulties associated with
field samples. Refer to the QAPP for project-specific

field duplicates.

There are no specific method review criteria for field duplicate analyses
comparability.

Evaluation

Samples which are field duplicates should be identified. The reviewer should
compare the results reported for each sample and duplicate and calculate the

ENVIRONMENTAL STANDARDS



relative percent difference (RPD) using ^
generated forms. *£**"

/Stsk -v-.
fr!?-!$S£> \,7:
^S^i^l^tii^A^alidation

s*^_ V/V'" Revision 0
^^^v^,;: March 14, 1991
..v-4"""..,. V* Page 38 of 41

*^?*f
^Standards' computer

E. Action

Positive results for a target coji
duplicate if the following cjsf" '

1. A control limif
sample va

S^d be flagged 'T in the sam;
* met:

for solids) for the RPD shaliS îs^ for

'̂ l^v'i^^^

Form VIII SV,

Objective

comatograms

During the peK^j^Pving instrument performance QC checks (eg, blanks,
tuning^^^Bcaliwi^On changes may occur in the system that degrade the quality
of th^htlmwhj}r this degradation would not be directly shown by QC checks

quired series of analytical QC runs, a thorough review of the
kcquisition can yield indicators of instrument performance

There is no specific criteria for system performance. Professional judgment should
be applied to assess the system performance.
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Revision 0
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D. Evaluation

1 Abrupt, discrete shifts in theff^f^^|ructeJf' ion chromatogram (RIQ
baseline may indicate a chajt^jM the?;ij^rument's sensitivity or the zero

2.

setting. A baseline "shifT ^j0f&,indieiKe a decrease in sensitivity in the
instrument or an incr^w^^^^^^trument zero, possibly causing**tSfget
compounds, at or ngy tib^^tection limit, to miss detection-.^^baselinex
"rise" could indJE^CiottrobJ[el^such as a change in the inataltie^li^ a
leak or degraddil^ieiblumn.

and

,te retention times of

splitting that may result in inaccurate

XVII

A.

Professi^gkju^^^lFmust be used to qualify the data if it is determined that
svstflgfoegSftfcoce has degraded during sample analyses.

5SKSMENT OF DATA

Items

Entire data package, data review results and, if available, Quality Assurance
Project Plan, and Sampling and Analysis Plan
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D.

','"••'-,''' Revision 0
,,.,:' March 14, 1997
;.;,,•" Page 40 of 41

B. Objective £#•.s-̂ *"

The overall assessment of a data
reviewer expresses concerns and c^fi
usability of the data.

Criteria

Assess the overall

Review all avi
mind the

EvaJi

1^ brief narrative in which the data
quality and, if possible^ the

ofthedatetoi js«&e
Review all av&ble infii

'̂ B*Plan, Sampling and
that concerns the j

Action

iapi». not been previously addressed
''•L~*&"-*£1 '" - * ^

ewer may assess the usability
g inappropriate use of the data

ding the Quality Assurance Project
d communication with the data-user

desired quality of these data.

uogment to determine if there is any need to qualify data
alified based on the QC previously discussed.

ief narrative to give the user an indication of the analytical
of the data. If sufficient information on the intended use and

quality of the data are available, the reviewer should include his
sment of the usability of the data within the given context.

\-Xfc\- '."J»

^^
r^S-jSRs... '̂ i'iS
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XVIII AUTHORITY

. . R e v i s i o n 0
•, -^^<^.^, "•;• March 14. 1997
;^!if: Page 41 of 41
' '

This data validation SOP for the analysis for semiv^^fif'orgali|[pSbmpounds by GC/MS has-been
prepared by Environmental Standards, In^^^Jjis SOP represents internal <.$$a$.
copy__________ issued to______.-l^^^^isnot to be photocopied or us. v x * - <other entity except Environmental Standar4&unc^wathout expressed written permissM3&!i

>-J3*1 "?srwv ^S£

SOP approved by:

Rock J. Vit _
TechniclE^fefP'IllstI^^Si

«̂̂ ĉ ŝ 7.^2n~TV~ 'w^ ^ ̂ ^̂ .,,̂ ;

wL ̂-^.^wfeWpy No:
.#SfS'^i*sS* if"'"''*--"x •*'i^.̂•A^M^AT ^v.--.-' x< r^?*^1
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TOTAL ORGANIC CARBtJl

I.

ON SOP
v:,v Revision: 0

14, 1997
Page 1 of 16

URE<POR
ANALYSES*

Chemical Anal
9060 (Test M

ure (SOP)
aqueou

de(
fi

repres56nap i
for

iice the size of p
415.2.

Review Items

STANDARD OPERATING PI
VALIDATION OF TOTAL ORGAI

METHOD SUMMARY

The US EPA Methods 415
Wastes, EPA-600/4-79-020,
Solid Waste) examined j,
the concentration of.
organic carbon in
be measured c|gbpj£v
alternativeljy^tKPori
flame i

formed can
.1 and 9060);

and measured by a
y proportional to the

q4ate and bicarbonate carbon
#15.1 and 9060 and must be
ogenization of the samples in

loss of purgeable organic carbon

raw data, analytical result summaries, and Case Narrative

to ascertain the validity of results based on the holding time of the
j from the time of collection to time of analysis.

* See Section X for Authority and Application of this SOP.
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C.

D.

Criteria

The holding time for TOC samples is
specified on the Chain-of-Custody
quality assurance project plan (QAP
SOP, then technical requirem
specific QAPP. The samples
Methods 415.1 and 9060
±2°C).

Evaluation

Verify thai
the C
if

,-̂ P

TOTAL ORGANIC CAR&OtigikUDJ&lON SOP
ifytfai'— . .~f^ Revision: 0

14, 1997
Page 2 of 16

date of sample collection
analysis. If the project-specjfi|

'differ from those presente4 t̂||
>lding times will be based on
with hydrochloric acid

id (H2SO4) to pH<2 and

%^
ion specified on

led) to determine

E.

holding
of the

>£>g&surance (QA) revi
"criteria:

4

ition was not performed, or the
Ibcument the deficiency in the quality
results according to the following

exceeded, qualify the positive results as estimated
ietected" results as "UF

jive been grossly exceeded (sample analysis exceeds 2x the
*time), qualify the positive results as estimated ("J") and the

"results as unreliable ("R").

^cation of sample preservation was not provided on the Chain-of-
• records, contact the field sampling team or the client for verification of

correct sample preservation. If it can be documented that preservation was not
formed, or if the pH of the samples upon receipt at the laboratory was not

appropriate, flag all positive results as estimated ("J") and all "not-detected"
results as "UJ".

If the temperature of samples upon receipt at the laboratory exceeds 6°C,
attempt to ascertain how the temperature was obtained. If the temperature was
obtained from a temperature bottle or by using an infrared (IR) gun, and the
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temperature is greater than 10°C, qu;
"not-detected" results as "UP".

:ON SOP
Revision: 0

1, 1997
Page 3 of 16

W
as estimated ('T) and

m. INITIAL CALIBRATION

A. Review Items

Quality control (QC) si

B. Objective

Compi
ensure

v

established to
quantitative and

instrument is capable
frity, at the beginning of
that the initial calibration

'••'"The methods for total 01
generation of initial calibj
should be used to pr<
QAPP, the followi

I . The

ysis do not give any guidance on the
the analysis except that a series of standards

ion curve. Unless specified in the project-specific
:o assess the acceptability of the calibration curve:

use a minimum of a four-point initial calibration sequence
standards) for instrument standardization, unless otherwise

e method.

ttion coefficient for the linear initial calibration curve shall be >0.995;
if ̂ ^correlation coefficient is less than 0.995, the laboratory shall prepare new
standards, set up the instrument again, and recalibrate the instrument.

All positive results in the samples shall be reported from instrument levels
which are within the calibration range of the instrument. If the instrument level
for a sample exceeds the highest initial calibration standard concentration, the
sample shall be diluted with reagent distilled water and reanalyzed.
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D. Evaluation

1.

2.

3.

Action

Verify that at least a four-pou
correlation coefficient is at le

Verify that all samples h

Recalculate the

estimated

Station stfas performed and that the

«*•

ed initial calibration.

1. Ifthe

repo
Calibration
reanalyze
addition, qu

Review Items

ata from what the

tevel which is greater than the
laboratory did not dilute and

to this fact in the QA review. In
ited ("J").

of the continuing calibration analysis is to demonstrate acceptable
response throughout the period of time during which samples are analyzed

tent drift or analytical problems, which may have an adverse effect on the
ical results, are detected by poor results for the continuing calibration analyses

C. Criteria

The methods for total organic carbon analysis do not clearly specify cnteria for the
frequency of continuing calibration analyses and the acceptable recoveries in the
continuing calibration standards US EP A Method 4152 requires the analysis of two

ENVIRONMENTAL STANDARDS
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"standards" at least once every day to check

SOP
!^F Revision: 0

, 1997
Page 5 of 16

instrument. SW-846
Method 9060 requires the analysis of a "
Refer to the QAPP for project-specific
the purposes of data validation, the ft
quality:

1 The continuing calil
of the sample anal

15 samples analyzed
•ntinuing calibrations. For;

shall be used for assessing data
-*s ?i.jvv^v;. -'n,

r®?\''';.'̂  •'-' •
4*~.̂ :!>r;*;y?

id en&f:~
.'̂ r*S^

;eof
the

idardization
iples analyzed

be analyzed at the b
15 sample analyses.

display recov

ew the
Between
forms.

Sf
Verify that conti
once after every
sample is anal}

»k pages to verify consistency
raw data and QA summary

ds were performed at a minimum of
all samples are analyzed, and after the last

series were within 85-115% of the values obtained
on or within the laboratory's acceptance criteria

wr

jnsistencies/errors must be resolved by the laboratory. Analytical
I should be considered tentative until the laboratory resolves these issues

'or continuing calibration outside the 85-115% criteria or outside the
sijvX '

laboratory's acceptance criteria, positive results should be considered estimated
and flagged "J"

Note: the continuing calibration standard should be applied to samples on both
"sides" (before and after) until a compliant standard is obtained in both
directions.
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3. If a continuing calibration analysis
than the laboratory's acceptance
estimated ("UJ"). "Not-detected",
reported for the continuing call]

SOP
Revision: 0

1997
6 of 16

'less than 85% or less
'not-detected" results as
ed if high recoveries are

4. If continuing calibration
required frequency,

If a recovery o
for a conti
instrumi
facti

V.

not performed at the method
in the QA review.

or laboratory acceptance
and ihe laboratory did

samples, inc

Method blanks are
the sample prepara
contamination
blanks are
They monitor
for the
con
of

METHOD

A.

(initiated by the laboratory) carried through
steps. Therefore, they monitor sample

during these steps in the laboratory. Calibration
fthat have not undergone any sample preparation steps.

rift which may result in false positive or false negative results
equipment, and/or rinse blanks monitor the possible

>Ies in the field (during the sampling event), during the shipment
Fduring the preparation and analysis of the samples.

Method 9060 requires the analysis of one method blank with every batch of
samples. The US EPA methods make references to reagent distilled water blanks
However, none of the total organic carbon methods give any guidance to the
acceptable results for method blanks or calibration blanks. Refer to the QAPP for
project-specific requirements for these QC analyses and for the frequency of collection
of field, equipment, and/or rinse blanks and the acceptable results for these field QC
blanks. For data validation purposes, the following criteria shall be used to assess the
quality of the reported analytical results.
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1.

2.

A method blank shall be prepared with
analysis or for every 20

The continuing calibration bi
continuing calibration

The method blank;
and/or rinse bl;
limit

DN SOP
:0

14, 1997
Page 7 of 16

i$JF samples prepared for

iwyanalyzed immediately after every
*;•--•. - --f "-••, J~m . ' •* ; ; ;

iration blanks; and the fiel
ty positive results greater

(':*>**,~%

4.

Verify that
and calibratioo^nks.

;esults in

D.

*&. ""«£&W^^-M^:x%&*"«î ,y«»-

3.

4.

Verify that the
and/or rinse
reporting

y <•'
refebrdings and/or notebook

spnine if these blanks have

set has an associated method blank

calibration blanks; and the field, equipment,
nof*contain total organic carbon in excess of the

a field, equipment, and/or rinse blank for every data set of
(or per the requirement in the QAPP).

rmissing items, inconsistencies, or errors must be resolved by the
laboratory. Until the laboratory clarifies/resubmits these items, the associated
results are designated as tentative.

2. If the laboratory has utilized blank-subtraction, the laboratory must resubrmt
the data unsubtracted.

3. If a field, equipment, and/or rinse blank is not present, note this in the QA
review.
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4.

6.

If the laboratory did not prepare and
continuing calibration blanks at rne^
this fact in the QA review.

The results of all laboratory*
qualification purposes.

The results of the.
same day.

blank, or analyze the
include a statement to

sample,
lank having

ietection limit or the

applied to all samples

d be applied to all sampl

the concentration of total
•le result should be considered

than five times the blank result, no action

in the blank but not in the samples, no action will be

SPIKE DUPLICATES AND LABORATORY CONTROL

B.

kcal result forms, QC summary forms, and raw data

Objective

Data for matrix spikes (MS)/matrix spike duplicates (MSDs) are generated to
determine long-term accuracy and precision of the analytical method on various
matrices and to demonstrate acceptable compound recovery by the laboratory' at the
time of sample analysis. The data for laboratory control samples (LCSs) or blank spikes

ENV1RONMEKTAL STANDARDS
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c

(BSs) are generated to determine
used to assess the accuracy of the entire

Criteria

SW-846 Method 9060 requires]
it does not specify criteria
and criteria for acceptabj;
methods do not sp
or the acceptable regj
concerning these^
be used to;

&
1. .J&&M8WBaad

SOP
Revision: 0

14, 1997
Page 9 of 16

ts of LCSs (BSs) are

an MS sample for every 10
•very range for MS analysis^
for LCS (BS) analysis.,/"

icncy of MS/MSD and
QAPP for proj

purposes,

acceptable
apply whe
more than a fact

with every batch
whichever is more

SD analyses will be the
expanded, in which case, the
Spike recovery limits do not

:bn exceeds the spike concentration by

*3*r
percent difference (RPD) QC limits will be used

ded, in which case, the maximum RPD between
SD analysis will be 20%.

T-vrJr.?-_. recovery range for the LCS (BS) analyses will be the
jtorf *s QC limits, unless they are overly expanded, in which case, the

He recovery range will be 80-120%. If an unacceptable recovery is
for the LCS (BS) analysis, all associated samples shall be

Srepared and reanalyzed.

The MS/MSD analysis will not be performed on a known field, equipment,
or rinse blank.
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D. Evaluation

1.

2.

3.

4.

Verify that the MS/MSD and
at the proper frequency.

Verify that there is
reported.

Verify that theg|
within the

iveries were within the IsbaiMjj^flSMitiF'oT
^T?^?!??^*^

^w ^*L îXH^Kc

•'s limits or

14, 1997
Page 10 of 16

lesrwere prepared and analyzejd

reen the raw data and the

pmeat, or rinse

^^v^^» ̂ oratory

Any inconsist
considered

c.

n a designated field,

an unacceptable recovery, the
:ed samples.

irs "BpSl be resolved by the laboratory. Data are
the laboratory resolves these issues.

Formed on a designated field, equipment, or rinse
iciency in the quality assurance report.

ies for the MS/MSD are outside criteria, the following apply:

If %R <75% or the lower limit reported by the laboratory but >30%,
qualify positive results as estimated ("J") and "not-detected" resultsuur.
If %R <30%, qualify positive results as estimated ("J") and "not-
detected" results as unreliable ("R")

If %R >125%, or the upper limit reported by the laboratory qualify
positive results as estimated ("J"). The "not-detected" results do not
require qualification.
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4 If the recoveries for the LCS (BS) are

a. If %R <80% or the lowe
qualify positive result
"UJ"

b.

c.

If %R <40°/t
detected"

following apply

ted the laboratory but
) and "not-detected" resu|t$

e results as estimated fTJ$
e C'R").

the LCS
did not reprepa^^nd

ABORATORY AND FEELER

Review Items

jmit reported by J^JaborlH^^iualify
The "not-d^^teesa^do not

S/MSD analysis
Its in the associated

retected" results in the

le recovery and the laboratory
note the deficiency in the quality

summary forms, and raw data

I ^HGvKrSoraffily duplicate analysis demonstrates the ability of the laboratory to achieve a
level of precision in the procedures used for sample preparation and analysis
Id duplicate analysis provides an indication of overall (field and laboratory)

precision and sample representativeness.

Criteria

The methods for total organic carbon do not specify criteria for the frequency of the
laboratory duplicate analysis or the precision criteria required for the laboratory and field
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duplicate analyses results. Refer to the QAPPJj
data validation purposes, the following criteria,

1 If an MS/MSD analysis is
laboratory duplicate sample
or for every 20 samples,.,

If both the initial
5x the method
not exceed
case, the

3.

The laborato
equipment, or

:ON SOP
Revision: 0

•ch 14, 1997
Page 12 of 16

ic requirements. For

the laboratory shall preparg
of samples prepared for

ire frequent.

iplicate sample display n
>L), then the RPD betw<

less they are
it exceed 20°/

rim mntrv'SSSf m.
:er than 5x the

'/fiejd duplicate samples display
the two results shall

performed on a designated field,

iplicate was performed at a frequency of one per 20
iatch of samples prepared for analysis, whichever is

4.

•e is consistency between the raw data and the RPDs reported

; the RPDs are within the laboratory's limits or less than 20% when
i initial and laboratory duplicate sample results are greater than 5« the

MDL; otherwise, verify that the sample results are within the ± MDL

Verify that the RPDs are less than 20% when both the initial and field duplicate
sample results are greater than 5x the MDL; otherwise, verify that the sample
results are within the ± MDL.

5. Verify that laboratory duplicates were not performed on field, equipment, or
rinse blanks.
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E. Action

1 Any inconsistencies/errors must

2. If the laboratory duplicate
frequency, note the deficj

3. If the laboratory
rinse blank, no

4. Ifthe

by twlaboi

ON SOP
Revision: 0
h 14, 1997

Page 13 of 16

iratory.

or not performed at the/^Po
s^/**'•'•>'review.

rmed on a designated fiei
the QA review.

If bo
the
positrv
Qualificati

Its are greater
is greater than the
in the associated

:-detected" results is

lysis results are greater than 5x
results is greater than 20%, flag all

iated samples as estimated ("J")
results is not required.

vm

B.

f the initial and/or laboratory or field duplicate sample
x the MDL and the difference between the results is

± MDL, flag all positive results in the associated
estimated ("J"). Qualification of "not-detected" results is

ICATION

Items

Analytical results forms and raw data

Objective

The objective is to ensure that reported quantitative results and reported quantitation
limits (QLs) are accurate and that all reported positive results were calculated within
the calibration range of the instrument.
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Criteria

The laboratory shall provide all raw
and to verify the reported "not-d
9060 requires quadruplicate analysis
range must be reported.

Evaluation

ION SOP
Revision: 0

March 14, 1997
Page 14 of 16

totfScalculate all positive result^
the raw data. SW-846
Both the average value

1.

2.

3.

Verify that
are

Verify that
QCsamp]

.tions

calibrated range.

'If there are any
additional information
unresolved, the revi

1.

2.

was performed if Method
;e were reported.

laboratory may be contacted to obtain
re differences. If a discrepancy remains

that qualification of the data is warranted.

and/or missing (i.e., sample calculations) must be
by the laboratory.

isrtrve results quantitated beyond the calibrated range should be
•estimated and flagged'T.

method requirements for sample analysis were not followed, note the
deficiency in the quality assurance review.

DC OVERALC ASSESSMENT OF DATA

Review Items

Entke data package, data review results, the QAPP, and Sampling and Analysis Plan
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B. Objective

The overall assessment of a data pa
data reviewer expresses concerns and,;
data.

C. Criteria

Assess the overall qu

ON SOP
*.;̂ ,. Revision. 0
5/ftfarch 14, 1997

Page 15 of 16

ity Sl&irance review in which the
•*- quality and the usability of "*'

in mind

if

ireviously addressed.

Review all
the additive

pro
data to

Review all
Analysis Plan, ttid co
intended use and d

rer may assess the usability of
inappropriate use of the data.

ig the QAPP and Sampling and
'the client any concerns relating to the

esedata.

to determine if there is any need to qualify data
ed based on the QC previously discussed.

f-

documented QA review which provides the client with an
5f the analytical limitations of the data. If sufficient information on

led use and required quality of the data are available, the reviewer
include his assessment of the usability of the data within the siven
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X AUTHORITY

This data validation SOP for the analysis for TOC has 1
This SOP represents internal control copy ____
photocopied or used by another entity except Enviro?
permission.

SOP approved by:

RockJ. Vitale,CPC
Technical Director

Contn

ON SOP
Revision: 0

arch 14. 1997
Page 16 of 16

«?*§*?*
";<iMTbyyEnvironmental Standards, Inc.

and is not to&b
'ds, Inc. without expressed .wjtitra
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STANDARD OPERATING PROCEDURES Fj
NONHALOGENATED VOLATILE ORG

:ON SOP
Revision: 0

May 21, 1997
Page 1 of 24

IDATION OF
METHOD 8015A*

METHOD SUMMARY

Method 8015A provides gas
halogenated volatile organic
using direct injection or
contamination from
instrument carry-ove

SW-846 mi
the analyti
perform
int
mighi

(GC) conditions for the
:). Samples may be introdu

The main typg&£f inte
ped or stoi

CHNICAL HOLDING T

Review Items

:ce are
samples,

ation in regard to
te laboratories may

a and different result
ice project plan (QAPP)
in the standard operating

might not be applicable to

;-of-Custody records, raw data, and Case Narrative

to ascertain the validity of results based on the holding time of the
: time of collection to the time of analysis.

See Section XIV for Authority and Application of this SOP.
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D.

Criteria

Technical requirements for sample holdj
Table 4-1 or the project-specific Ql
cooled (4±2°C) solid samples and
(pH<2 with HCl) water
unpreserved aqueous sampjj
analysis for non-aromati^
aromatic compounds,
time for cooled

Evaluation

d on SW-846 Chapter
ng time criterion for
C) and chemically pr

s from collection to analy
times are 14 days from

d 7 days from collection
ted that Region II specifies

es is KLdavs from coll

o
d rSTdata.
ooled

technical holding ti
'review that holding times
to the following criteri

ing dates on the
ie sample analysis
ine if samples were

iment in the quality assurance (QA)
id qualify the sample results according

reserved samples were analyzed between 15 and 28
flag positive results as estimated ("P') The

ffor the compounds in the sample may be higher than
"not-detected" results "UP'. For Region II, if solid

re analyzed between 11 and 20 days from collection, flag
Its as estimated ("P') and the "not-detected" results "UP*.

frIf Son-chemically preserved (pH>2) aqueous samples were analyzed
between 8 and 14 days from collection, flag positive results for aromatic
compounds as estimated ("P') and the "not-detected" results for aromatic
compounds "UP'. Non-aromatic compounds are qualified as per Sections
E.I and E.3, regardless of chemical preservation.

If correctly preserved samples were analyzed more than 28 days from
collection, flag positive results as estimated ("P') and the "not-detected"
results "R". For Region II, if solid samples were analyzed more than 20
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days from collection, flag positive re;
detected" results "R"

If non-chemically preserved
than 14 days from collectio
as estimated ("J") and
"R". Non-aromauj
regardless of chenjfcarpres

*"*****. i^
If a saraplej,
6°C but.
meas

[ON SOP
Revision: 0

May 21, 1997
Page 3 of 24

("J") and the "not-

samples were analyzed
results for aromatic com

ted" results for aromatic
per Sections E.I an*

T than
was

ottle, flag
not-detected"

itha fimperature greater than
was measured with an DR.

five results as estimated ('T')
R"). In addition, note the

e is
and

or wit
all "no

deficiency in

cooler temp
were not
not re
this is&&. In

for project samples, but the laboratory
tture bottles or ER guns for measuring the

mment in the report that high sample temperatures
method of measuring the cooler temperature may

e temperatures, and data was not qualified based on
tion, note if the laboratory indicated the presence of wet
the sample cooler.

Ill

A

Analytical sequences, calibration summary forms, integration reports, and
chromatograms
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B. Objective

Compliance requirements for satisfactc
ensure that the instrument is cap?
quantitative data for non-halogenatt'

Criteria

1. Initial calibra
compound^
the begii
calibi

containing the volatile
fivfikfiacentrations (ov

!, or as

2.

e per
s) of

inearity thr
factor can be
of 20%, then

If Method 503
temperature

:ON SOP
Revision: 0

May 21, 1997
Page 4 of 24

tent^ealibration are established
ng acceptable qualitative

.et«fion limit [MDL])

of the calibration factors
less than or equal to 20%,
and the average calibration

ion curve. If the RSD is in excess
lomial, cubic, etc.) must be used.

ic analyses must be performed with a purge

concentrations of the standards used for the initial
were based on the laboratory analytical SOP and raw data.

>that the correct initial calibration was used for all samples.

If Method 5030 was used, verify that a heated purge was used.

Verify that the sample results were calculated correctly. Specifically, if the
RSD is <20%, the average CF from the initial calibration should be used.
If the RSD >20%, the entire curve representing the initial calibration
standards must be used.

5. Evaluate the initial calibration CFs for all target compounds.
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b.

Check and recalculate the
target compounds; verify
the laboratory-reported
calibrations, perform a-^

Verify that the,
chromatogranj^

SOP
Revision: 0

May 21, 1997
Page 5 of 24

for at least three
value(s) agrees with
are detected in the

recalculation.

6. Evaluate the

a.

ion standard is clearly

If any target
standard
must bi
com

.

target
with the

tected in the
lation.

less than or equal to

curve is an acceptable curve,
if necessary.

resfflt is associated with a low concentration initial
jle on the chromatogram, professional judgment
line the magnitude of the bias (depends on the

tie low standard relative to the reporting limit).

fetected" results for that compound with a "UP". If the
idicate a severe lack of sensitivity (e.g., the higher calibration

are barely visible), the reviewer may elect to flag "not-detected"
, for that compound with an "R"

If the initial calibration standards and the associated samples were not
performed similarly (i.e., the initial calibration standards were heated and
the samples were not heated), flag "not-detected" results for all compounds
with a "UP' and the reported positive results with a "J".

If any target compound has an RSD greater than 20% but less than 50%
and the average CF was used for quantitation:
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Flag positive results for that

"Not-detected" results

If any target compound ha
and the average CF

a. Flag positjj

b. Fl

CF

May 21, 1997
Page 6 of 24

D ater than 50% but less
ttaton:

compound asr

calibrate
be used to awwmne
instance, the dtta re
the calibration
quantification ajtJjpS

twSS>5

CONTINUING CAL

ion, professional judgment will
tpp?!p§hess of the curve generated For

ine if the average percent error for
icceptable, with special attention to

calibration summary forms, integration reports, and

**^

atinuing calibrations are performed to verify that the initial calibration curve is
still acceptable for quantitation of results with respect to sensitivity and accuracy
on a day-to-day basis.
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C. Criteria

2.

Continuing calibration stands
surrogate compounds are
at the frequency indicated inH

The concentration
midpoint of the

ION SOP
Revision: 0

May 21, 1997
Page 7 of 24

target compounds and
mum of every working day&br

ecific QAPP

3. If Method
perfo

4.

wing calibration check will b

.tinuing calibr.

Evaluation

All succeedin;
standard has
must be within thi

Verify
that t

2.

st be

cdHlMntration and the
theBacceptance criteria

If the difference is
radon standard may be

a new initial calibration

er the first continuing calibration
daily retention time (RT) windows,
.dows.

ig calibration was run at the required frequency and
ig calibration was compared to the correct initial

b.

030 was used, verify that a heated purge was used

ate the continuing calibration %D for all target compounds

Quantitatively verify that the recovery was calculated properly for
at least three target compounds; verify that the recalculated value(s)
agrees with the laboratory-reported value(s). If errors are detected
in the calculation of the recovery, perform a more comprehensive
recalculation.

Verify that the peaks for the continuing calibrations are clearly
visible on the chromatograms.
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4.

5.

Action

1.

2.

SOP
Revision: 0

May 2 1,1997
Page 8 of 24

Verify that the %D is within the acceptai |̂mits Wall target compounds.

Verify that after the daily RT
analytes in the subsequent
windows.

hav&oeen established, all target
are within the established RT

••*?. '
' • • •

If continuing C
this should

not performed at the sp
e uA-ceview.

If any target
the conti

:d were not
were heated

results for all
bwitha'T.

15% in the continuing
fsensitivity:

iound as estimated ("P')

its would not be qualified.

a '/oD greater than 15% but less than 70% in
standard with decreased instrument sensitivity:

results for that compound as estimated ("P1)

f*not-detected" results for that compound "UP'

i target compound has a %D greater than 70% in the continuing
Fation standard with decreased instrument sensitivity:

a. Flag positive results for that compound as estimated ("P')

b. Flag "not-detected" results for that compound "R"

6. If any target compound is outside the daily established RT windows, the
associated sample chromatograms must be carefully evaluated using
reviewer-generated expanded RT windows.
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a. If the chromatograms reve
corresponding to the
RT windows, data
included in the QA

b. If the chroma
compound o£ipi
as well a^neportei

Ja: V» %4

outsid

N SOP
Revision: 02 i > ! 997

Page 9 of 24

of peaks possibly
interest using expanded

A notation should b.«

peaks corresponding to
expanded RT windows,

sitive sample results for,.-
, should be flagged "R"

7.

ition reports

The assessment
contamination
blank associat
data must be

present
se analytes

is results determines the existence and magnitude of
for evaluation of blanks apply to any type of

es. If problems with any blank exist, all associated
uated to determine whether or not there is an inherent

if the problem is an isolated occurrence not affecting the

No contaminants should be found in the blank at or above the reporting
limits. If the laboratory method blank has target analytes at or above the
reporting limit, the entire sample batch is reanalyzed.

A method blank analysis must be performed at least once for each batch of
<20 samples of a similar matrix. Refer to the QAPP for project-specific
criteria for trip blanks, field blanks, equipment blanks, and rinse blanks

EMVIRONMENTAL STANDARDS
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D.

3. The method blank must be analyzed
instrument used for sample analysis,

4

4. If Method 5030 is used, the raf j
purge.

Evaluation

1. Review the n
(chromato
compo

be reported for each

lust be performed with a heated

day and on

Appropriate
2 and 3 in

v N*£midgment to determin

Action in the case
circumstances of the

Positive sampL
the concentr

E.

H *̂.»-X

the frequency described in
reviewer should use professional

data should be qualified.

results depends on the origin and

qualified for associated blank contamination unless
Dtnpound in the sample is less than or equal to 5x the

for that target compound (lOx for the ketones) In
"more than one blank is associated with a given sample,
Fd be based upon a comparison with the associated blank having

acentration for a contaminant. The results must not be corrected by
blank value.

\c actions are as follows:

1. If a target compound is found in the blank but not in the sample, no action
is taken.

2. If the sample result is greater than the quantitation limit (QL) but less than
the required amount (5x from the blank result or 10x for the ketones), the
sample results are qualified as "not-detected" ("U").

ENVIRONMENTAL STANDARDS
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3.

4.

5.

If the sample result is positive but je
required amount (5x from the

ON SOP
Revision: 0

May 21, 1997
Page 11 of 24

and less than the
for the ketones), the

result is raised to the QL and is ft&i&as "ncMetected" ("IT).
< • XT^B.'jiS'a'i. v '.•(* %?S

t&^LIf the sample result is greateTllfcp the iijSjuired amount (5x from
result or lOx for the ki

If gross blank c
affected compqg
the observ
"R" due,

le results are not qualified.

..,._.jsts (i.e., saturated peaks,
funds which would be expect

dated samples jtfeould

VI.

Laboratory performance
by means r,f spiking
surrogate compound^

D.

vidual samples and blanks is established
ĴB*" samples and blanks are spiked with the

sample analysis.

rogate(s) should be within the limits specified by the
iples, or the sample must be reanalyzed. Recoveries outside

ions of the samples are acceptable.

s .̂< /̂
^jV.
\'~:?$7 Check raw data (i.e., chromatograms and integration reports) to verify the

recoveries on the surrogate recovery QC summary form. Check for any
calculation or transcription errors.

2. The following should be determined from the surrogate recovery QC
summary form.

ENVIRONMENTAL STANDARDS
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a. If any surrogate compound i
should be a reanalysis to
sample matrix effects ra

Note: When
recovery folk
required to

ON SOP
Revision: 0

May 21,1997
Page 12 of 24

,||SBptance criterion, there
noncompliance is due to

irStbry deficiencies. -

b.

an tuacceptable surrogate
rul reanalysis, the

ie~results for the successful an
£*mto perform appropriately^

itance limit
>ratory is :erion for

iries outside the

«ualified
surrogate compound

of specification,
'%$& laboratory-supplied

Project Manager for

1. If the su

a.

results if the recovery for the
surrogate compound recoveries

,ches are suggested (Note: if the
imits are unreasonably wide, ask the

lility limits for the surrogate recoveries.):

is greater that the upper acceptance limit:

Its for target compounds are qualified as estimated

its for "not-detected" target compounds should not be
qualified.

If the surrogate recovery is greater than or equal to 10% but less than the
lower acceptance limit:

a. Positive target compounds are qualified as estimated ("J").

b. Results for "not-detected" compounds should be qualified "UP'

ENVIRONMENTAL STANDARDS
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If the surrogate recovery is less than

a.

b.

Positive target compoum

Results for "

SOP
?'••''•" Revision: 0

-...-;^^^.^' May 21, 1997
Page 13 of 24

'.;;«*'

alifie&Ss estimated ("J").
<&i*S? .-::

ei&K comtpfhds should be qualified "R"?.. V;%I.T% •*»." • «.«-^ -.

VII. INTERNAL STANDARDS (if

Review Items

id response are stable

Internal standard co
that sensitivity and

Catena for i
laborato

fed to all samples and blanks to ensure
le during each analysis.

idarifs are typically specified in the QAPP or by the
not specified, utilize the following for guidance:

standards must not vary more than ±30 seconds from
rassociated calibration standard, and area counts of the

fards must not vary more than a factor of two ( -50% to
!>m the associated calibration standard for all samples.

Verify that internal standard compounds were added to all samples and
blanks.

2. If any internal standard compound is outside the acceptance criteria
(laboratory-specified), there should be a reanalysis to confirm that the
noncompliance is due to sample matrix effects rather than laboratory
deficiencies.
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E. Action

Data are qualified if internal standard
For internal standard compounds
suggested:

1. If an internal
acceptance limit,,
for the compoi

:or a sample is greater
«sults 'T' and "not-detect

the internal standard.

2. Ifanint

ration
ts "R'

When the i
peaks are ob
impact on data u
chromatogram,
basis.

II. MATRIX SPIKES

SOP
_Revision: 0

May 21, 1997
Page 14 of 2 4

id results are out of specification,.
.on, the following approaches •are

,K<.5 TS~;><iv•'>:•' ."
,»•£>?«;:•';. ".•"'
&£**&fe«>>"v •*

upper

B.

limit but
standard,

compounds

5% of the associated
Its 'T'. and "not-detected"

•m the internal standard.

iy more than 30 seconds and no
•omatogram, then there may be no

•, if peaks are observed in the sample
tgment will be exercised on a case-by-case

!KE DUPLICATES/BLANK SPIKES (OR LCS)

forms, chromatograms, and integration reports

Dali for matrix spikes/matrix spike duplicates (MS/MSDs) are generated to
determine long-term accuracy and precision of the analytical method on various
matrices and to demonstrate acceptable compound recovery by the laboratory at
the time of sample analysis. These data alone are not used to evaluate the
accuracy of other samples. The data for blank spikes (BSs) or laboratory control
samples (LCSs) are generated to determine analytical accuracy The results of BSs
are used to assess the accuracy of the entire sample batch.
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c. Criteria

2.

3. ;e criteria (labq
pi samples must?

D

ON SOP
Revision: 0

May 21, 1997
Page 15 of 24

one per 20 samples. B&
t a frequency of one per 20

^ J ^ .-

MS/MSD samples are analyzed^;
(or LCS) samples may also^B^kn

tfi&« :*»».samples.

MS/MSD/BS (or L^ |̂penes and RPDs for MS/MSD^g&uld be
within the laborat«î iSDecin1s|pf QAPP-specified

only)

S (or J^) were^ipryzed at the requiredjgs-

S) recoveries and MS/MSD
quality control (QC) summary

recoveries are within the specified

and verify calculations.

f nonspiked compounds between the unspiked
results.

where the MS/MSD results are outside acceptance criteria, the
ig criteria should be used for the qualification of the sample that

Spiked:

If an MS compound in the MS/MSD has a recovery greater than
the upper acceptance limit, positive results for that compound in the
unspiked sample should be considered estimated ("J"), and the
"not-detected" results are not qualified.

If an MS compound in the MS/MSD has a recovery less than the
lower acceptance limit and > 10%, the positive result for that

ENVIRONMENTAL STANDARDS
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c.

compound in the unspiked s
("J"), or the "not-detected"

If an MS compound ji
positive result for tl
considered estit
flagged "R"

If the
that

acceptance criteria, the
the junspiked sample sj&uld

2.

3V
ON SOP

Revision: 0
May 21, 1997
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considered estimated
'flagged "UJ".

ID has a recovery <
the unspiked sample si

tr the "not-detected" result

If the RSD BjRpreen
Jffiyexceeds 20% wr aquf

the MS/MSD and,
flag the positive

IX. TARG

acceptance
111 samples (of a

iratory performs a
for the analysis as per

;iijBed sample results for high

ced compounds in the MS/MSD
Yo for solid samples) and all results in

greater than 5x the reporting limit,
spiked sample as estimated ("P1)

unspiked compounds among the MS/MSD and
le exceeds the CRQL (2xCRQL for solid samples)

»f the results is less than 5x the CRQL, flag the positive
ipiked compounds as estimated ("J").

B.

IDENTIFICATION

summary forms, Case Narratives, integration reports, and chromatograms

Objective

The objective is to ensure that the compound identifications are accurate based on RT
windows, peak resolution, and the linear range of the system.
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Criteria

1. RT windows must be establish
operating conditions. Ideally,,
component standard mixtures
Serial injections over If
too tight. The labojttpi
RTs (use any fiin^or*
single componi

2.

SOP
Revision: 0

May 21, 1997
Page 17 of 24

system is within optimum
es three injections of all single
course of a 72-hour pinol

fur period result in RT wmdow*4:na*-&j;e
.culates the standard deviatio^t^lhe three.

absolute RT or

.
for each

fttlow for that
ics the standard

a peak from a sample
bnoally, confirmation is required

may not be necessary if the
ilished by prior analyses.

If the target
calibration curve,
should be on
off scale. Co
peaks
demo

mses exceed the linear range of the
be diluted and reanalyzed. All peaks
are not always evident when peaks are

ctionof chromatograms, manipulated to ensure all
a 100-fold range, are acceptable if linearity is

ieight measurements are recommended over peak area
lapping peaks cause errors in area integration. If peak

•ented by the presence of interferences, further cleanup is

2.

Second-column confirmation should be provided; if it was not, attempt to
obtain the confirmation analysis from the laboratory. If the confirmation
analysis cannot be provided or was not performed, write a comment in the QA
review.

Verify that the target compound peaks have unique RT windows by viewing
the initial calibration standards or any RT window summary information that
the laboratory may have provided.

ENVIRONMENTAL STANDARDS
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3.

4.

Verify that for any target compound
the calibration curve, the extracts^
particular compounds.

Study the chromatograms
resolution, matrix i
identification of t

. . ,positives).

Action

DN SOP
Revision: 0

May 21, 1997
Page 18 of 24

<*

*excegang the linear range of
fS&nd reanalyzed for those

coeluting
other problems that would

(producing false n>

displays
igate compound

Observed with the
ptable. Check with
in the QA review

surrogate does not display a RT
ft from the data tables or Form I and

irt a positive result for a compound (peaks
windows for both columns, if a confirmation column is

It is greater than the reporting limit (or quantitation
result to the data tables or Form I and include a

this issue in the Q A review.

ATION AND REPORTED QUANTITATION LIMITS

forms, Case Narrative, integration reports, and chromatograms

B. Objective

The objective is to ensure that reported quantitative results and reported QLs are
accurate.
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c Criteria

1. Compound quantitation, as
calculated according to the c«i

The compound
initial calibration
calibration curve

3.

SOP
Revision: 0

May 21, 1997
Page 19 of 24

adjustment of the QLs, must be
specified in SW-846

based on the average CF
% or if the RSD is >20?M1»es^ZXyt^-tX

sample quantitation.

st be analyzed

D

fQLs renoflte^by tfitijjjjboratc
V :>r^Js^9^^

Method 3$$̂ ||r used.
S

heated purge.

•vx.ox %^.^-V;]*
- "

3.

4. Verif

to flfc QAPP-specified
target compound

bg s££ple matrix is observed,
ei^required limits.
&1

e sample was analyzed with a

For all samples
calculation of
reports and
sampl

Id be examined to verify the correct
reported by the laboratory Integration

should be compared to the reported positive

>rrect CFs are used for quantitation. Verify that the same
)nsistently throughout, in both the calibration and the

Tprocesses.

that the QLs have been adjusted to reflect all sample dilutions that
accounted for by the method.

If QLs reported by the laboratory exceed the QAPP-specified QLs and no sample
dilutions were necessary or matrix related interferences observed, professional
judgment should be used to assess the validity of the elevated sample results. The
problem should be noted as a comment in the QA review.
If the samples were not analyzed in the same manner as the calibration standards
(i e . the calibration was performed with a heated purge and the sample was not

ENVIRONMEKTAL STANDARDS
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XI.

heated), the positive results should be
the "not-detected" results should be

If any discrepancies are found, the
representative to obtain additional
If a discrepancy remains unsolv
decide which value is the bejkvi
may determine if qualifi<

FIELD DUPLICATES.

A. Review

B.

SOP
Revision: 0

May 21, 1997
*C3P^X Page 20 of 24

•̂UMMH? A .-."

V*

and flagged 'T and

ie contacted by the designated
could resolve any diffejgfie^sV

er must use professional judgm«Ht.tQ- •
!er these circumstances, the d |̂||jeviewe£'

plicates ma
ese analyses m

have more
laboratory performance
duplicate results will
difficulties associat

There
Refe
and

indication of overall precision.
ry precision; therefore, the results
duplicates, which measure only

igeneity. It is also expected that solid
ariability than the water matrices due to

identical field samples.

eview criteria for field duplicate analyses comparability
P for project-specific requirements for sampling frequency

which are field duplicates should be identified in the QA review The
reviewer should compare the results reported for each sample and duplicate and
calculate the RPD.
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Action

Positive results for a target compound jj^ffidj^e flagged 'T' in the sample and its
duplicate if the following criteria are fl^^et^^|~? ,v'V

*%^V X'*^\% ^
A control limit of ± 2Q.̂ l̂ ^^r solids) for the RPD shall
both sample values aregf^iw'TnanSx the QL.

x î̂ Cj* XC^NX\^.
\^vj''*V

% 2x the QL for solids) for^

1.

2. A control
between t.
theQL
QL wilt^ ft* *
n

used for samj
t-detected"
for

QC summary forms
'*$
Objective

VMi^V-^,-^ A*-

Vj^^^SSn/T'-•^.-^X-'.-v*
~*~sijfyS« '̂ During the period

calibrations),
of the data,
until the next

C.

performance QC checks (e.g., blanks and
in the analytical system that degrade the quality

would not be directly shown by QC checks
of analytical QC analyses, a thorough review of the

can yield indicators of instrument performance.

specific criteria for system performance. Professional judgment
be applied to assess the system performance.

D. Evaluation

1. Abrupt, discrete shifts in the chromatogram baseline may indicate a change
in the instrument's sensitivity or the baseline setting. A baseline "shift"
could indicate a decrease in sensitivity in the instrument or an increase in
the instrument zero, possibly causing target compounds, at or near the
detection limit, to miss detection. A baseline "rise" could indicate
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^.4*?
problems such as a change in the mstru
the column.

2.

NSOP
Revision: 0

May 21, 1997
Page 22 of 24

or degradation of

Poor chromatographic per^J^a^-^affects both qualitative ainfl
quantitative results. IndicatibiS^gf sub^Klard performance include; ̂ >;;;!

ro,

a.

b.

c.

High back
standards..

result in inaccurate

shifts in absolute RTs

judgmen&must
performance has d

.<*
X

«'«£

I. OVERALL ASSESS .̂̂ .̂
~ wET • <.̂ i;.T:

A. Review Items

tfy the data if it is determined that
'ample analyses.

C.

review results, QAPP, and Sampling and Analysis Plan

assessment of a data package is a brief narrative in which the data
expresses concerns and comments on the quality and, if possible, the

usIFdity of the data.

Criteria

Assess the overall quality of the data
Review all available materials to assess the overall quality of the data, keeping in
mind the additive nature of analytical problems.
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Evaluation

1. Evaluate any technical proble:

2. If appropriate information is1

of the data to assist
Review all availahjj^
Analysis Plan,
intended use

Action

NSOP
Revision: 0

May 21, 1997
Page 23 of 24

v...; _*
[hhave ntjf been previously addressed>: -TV..,. .-'•••

Jble, Qx reviewer may assess the
oiding inappropriate use of

iion, including the QAPP,
tions with the client th

ity of these data.

«4.f̂ ..̂^«H .̂.-
XsVjix--
ak

pare-^a rully-do
t with^fla.x4ndicat^pof tha"
cient ifiiwraa^teon the

are avaUable^^l^jPrewer ^ho
the data withiitithe giv

^-i;?^fcv *£*$
&&%K& &

to qualify data
lilftissed.

lew which provides the
climitations of the data If
id required quality of the data
assessment of the usability of
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XIV. AUTHORITY

This data validation SOP for the analysis for non-baJroi|eftated ^&3Cs has been prepared by
tv'4 f̂****'" 'J*- '

Environmental , Standards, Inc. This SO^Px^ repfegiffits internal control copy
_______________ issued to _____<**^V_ *^ _______ and is nojjigd^
photocopied or used by any other entity exc(|
written permission. ^ ^ ^

SOP approved by:

ital Standards, Inc. without e«pfe«fee
..f^Xfc

Rock J. Vitale,
Technical Din
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STANDARD OPERATING PROCEDURES FO^frAf£'%£n)ATION OF
POLYCHLORINATED DffiEN^Mp^pIOXIN^AND

POLYCHLORINATED Dffl^^dF^dfii^KxRESULTS
GENERATED BY SW-8^1tfETEp^ 8280'

METHOD SUMMARY

Method 8280 provides
capillary gas chromato
polychlorinated dil
method is approprj
contamination
processing
compoi
dip!

requirements
the same method

iSrprttations. In addition, a
from those presented in
not be applicable to a

.^=^v ^^-s^jfe^v v^^^^•a w

lution
lysis of

This
water. Sample

other sample
pies. Interfering

other polychlorinated

tory interpretation in regard to
erefore, separate laboratories may

eptance criteria and different result
might include requirements which

[uently, some of the sections in the SOP

TECHNICAL HOLD

Revi

B. ' '

pages, Chain-of-Custody records, raw data, and Case Narrative

'objective is to ascertain the validity of results based on the holding time of the
sample from the time of collection to the time of analysis.

See Section XV for Authority and Application of this SOP.
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c Criteria

1

2.

The extractions of aqueous
days of the date of sample c

3.

4.

The extractions of
days of the date of

The analyses
days of the

SOP
•$y Revision: 0
'March 14, 1997

Page 2 of 33

o be performed within
*'. . -

required to be performed

-.•v*
^

^
,'>&;•;

cts are required to be pe '.V ̂ <W;

S*»V

Sv.*jt£*«t.

"45

ie samples
:ed, etc.) on the

temperature
However,
direct impact

Evaluation

Technical hoi
Chain-of-Cust
analysis
sampl

sample coolers (based
bttle) upon receipt at the

in a separate logbook. The
•ed to be maintained at 4±2°C

insider temperature issues to be a
DD/PCDF data.

blished by comparing the sampling dates on the
the dates of extraction and analysis on the sample

w data. Examine the sample records to determine if
reserved (cooled [4±2°C]).

IflSy criterion is exceeded, sample results will be qualified "R" or "UR" =
unusable, "J" = estimated, "UP' = quantitation limit [QL] is biased, "A" =
professional judgment as defined in [2]) by the data reviewer according to
the following table.
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Qualification Due to E.

Not-Detec.tQcT;
.Sx.-.v..-

Holding Time for:

Aqueous Sample
Extraction

Solid Sample
Extractio

date* of collectio
rt(Q
e bey

the opinion
extreme stab

If observations
Custody R
reviewer ad
analyte.
the pr

5.

iterion^]|xceedeqjpr31 to 60 days beyond
" en in the quality assurance

fact that extracting the
loss of analyte; however, in
not be impacted due to the

'bmpounds.

containers were noted on the Chain-of-
will be written in the QAR by the data

|he fact that these issue(s) may lead to a loss of
Tdgment will be used to determine if the severity of

qualification.

of the temperature bottle (or an ER gun temperature
»nt of a sample bottle) upon receipt at the laboratory was greater
a comment will be written in the QAR by the data reviewer
the fact that elevated temperatures may lead to a loss of analyte,

/ever, in the opinion of the data reviewer, data should not be impacted
due to the stability and chemical properties (i.e., vapor pressure, boiling
point, etc.) of the PCDD/PCDF compounds.

If the laboratory recorded the air temperature of the cooler rather than a
sample bottle temperature, note in the quality assurance review that this
method of determining cooler temperature may not be indicative of sample
temperature.
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III WINDOW DEFINING MIXTURE (DB5

A. Review Items

B

C.

Calibration summary forms,

Objective

Compliance requirenn
the instrument is
for the PCDDs

Criteria

chromatograms

t separation are establish
table qualitative~and

itai
furan j
DatS;

2 hr.), p
instrument
performed, or
the target analyt
last eluting isoj
each congen
between
to exc

Defining Mixture
in^eacfPCongener class of dioxin
isB,3,7,8-TCDD and 1,2,3,4-

itial calibration, once per day
Ton, once when adjustments or

may affect retention times are
change in retention time (±10 sec.) of

The retention times of the first and
establish the retention time windows for

dioxin and furan compounds. The percent valley
2,3,7,8-TCDD and 1,2,3,4-TCDD is required not

alley = (x/y) (100%)

' the height of the valley (from baseline to valley)
= the peak height of 2,3,7,8-TCDD

The retention times of all compounds in the continuing calibration
standards are required to be within the retention time windows established
prior to the continuing calibration at the beginning of the day. See Section
VI of this SOP for frequency and additional requirements for continuing
calibration standards.

At a minimum, the Window Defining Mixture must contain 2,3,7,8-TCDD
and 1,2,3,4-TCDD, and the following (first eluting, last eluting) isomers:
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TCDD
PeCDD
HxCDD
HpCDD
TCDF
PeCDF 1,3,4,6
HxCDF

1,3,6,8; l,2,8,Mt|
1,2,4,7,9, 1,
1,2,4,6,7

2,3,4,8,9; and
1.2.3.4.7.8.9.

Note: The
be pres

1,2,3,6,7,8-HxCJQftisom
re-

tha
"Was calculat

Verify that
established by the

1 of the instruments

£'8-TCDD and 1,2,3,4-TCDD

-e within the retention time windows
ion standard.

ing Mix contains the appropriate congeners.

Defining Mixture was not analyzed at the required
^professional judgment will be used by the data reviewer to

affect on the data quality.

percent valley between the compounds 2,3,7,8-TCDD and 1.2,3,4-
TCDD is greater than 25%, positive results for the 2,3,7,8-TCDD isomer
may be affected and should be flagged as estimated ("F) by the data
reviewer. One of the following two options will be followed:

a. If the 2,3,7,8-TCDD concentration was reported from the analysis
with resolution problems, the result will be flagged as estimated
("F) by the data reviewer.
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b. If the 2,3,7,8-TCDD concenj
analysis with resolution
confirmation analysis o,
resolution, no further

3. If the retention time
outside the corresi
beginning of the
last compliant,
noncomplia
reviewei

id in the Window Defining
.on time window establi
±10 seconds, the sampl;

Mixture and assoc
e, will be evaluated

If the
(peaks
necessary

DN SOP
-><," Revislon: °

>... _. i March 14, 1997
Page 6 of 33

reported from the
was reported from a

5P23 W' column with acceptable.
Ication will be necessary. k. ,

ated with the
fining Mixtures,

criteria except the
ly affected If there

or qualification will be

fesults and no tentative positives
further action or qualification will be

~ tXPintial positives (peaks as described above) for either
will be evaluated by data reviewer to determine

within an adjusted retention time window. If any
all of identification criteria and is within the adjusted
ie window, the resulting concentration may be reported

discretion of the data reviewer) as a positive result and
jed "N". The "N" signifies that the compound has been

> identified with presumptive evidence.

IV. COLUM^iRFORMANCE SOLUTION MIXTURE (SP2331 COLUMN)

A. Review Items

Calibration summary forms, integration reports, and chromatograms
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B Objective

N'H

SOP
yv^' Revision: 0
„>* March 14, 1997

7 of 33

Compliance requirements for satisfactqjp^S^ument^paration are established to
ensure that the instrument is capa^t^rp|o|^ing acceptable qualitative xand
quantitative data for the PCDDs amflT^&Fs. I

C Criteria

1. The laboratory^
Mixture
withths
pair),
ca

:o analyze the Column Perft
thfealCDD isomers

TCDD and
e analvjHtkpf

Vail
'D L

Josely
-TCDD

continuing
labelled 2,3,7,8-

not to exceeded

line to valley)

ing TCDD isomers:

-TCDD
DD

4-TCDD
3,7,8-TCDD

Verify that a CPSM was analyzed on all of the instruments used for
analysis.

2 Verify that the percent valley between 2,3,7,8-TCDD and all other
unlabelled TCDDs were calculated correctly.

3 Verify that the retention times were within the retention time windows
established by the continuing calibration standard.

ENVIRONMENTAL STANDARDS
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E.

4. Verify that the CPSM contains the appr

Action

2.

If the CPSM was not analyze
the appropriate TCDD.,
the data reviewer to

If the percent
unlabelled
2,3,7,8-1
("J")

3.

Calibration summary fo

Objective

Compliance
ensure
quanti

reqjgp^ed frequency, or did not cogtajii
ofessional judgment will be

feet on the data quality.

ic unlabelled 2,3,7,8-TCD
than 25%, pogjjjve

and will be imated

retention time
mine the effect on

2.

and chromatograms

for satisfactory instrument calibration are established to
:nt is capable of producing acceptable qualitative and

DFs and PCDDs.

For all toxic dioxin and furan isomers (i.e., those isomers which have
lorine atoms at the 2, 3, 7, and 8 positions on the aromatic rings),

internal standards, and the recovery standard, a five-point calibration was
required at the beginning of the analytical sequence. The standard
concentrations were required to be those specified in the analytical method

The percent relative standard deviation (%RSD) of response factors
(calculated using peak area) from the five-point initial calibration was
required to be less than or equal to 1 5%.

ENVIRONMENTAL STANDARDS



SW-846 METHOD

The relative ion abundance ratios
ions of the target analytes, ii
required to be within the accept;

.,<;$
Relative Ion Abundance Crite^PCDfpftnd PCDFs

Relative ir

SOP
••••^i> Revision: 0

"March 1 4, 1 997
9of33

n and the secondary
recovery standard are

ed below:

Relative intensity
0.65-0.89

1.24-1.86

1.05-1.43

0.88-1.20

0.76-1.02

all target analytes, internal standards, and recovery
ed to be within the appropriate retention time windows
Window Defining Mixture analysis.

monitored ions for each native isomer are required to be present
aSjpRaximize simultaneously within three seconds of the corresponding
13/-labeled compound.

6. $?* The signal to noise ratio (S/N) for the unlabelled PCDD/PCDF ions is
required to be greater than 2.5.

7. The signal to noise ratio (S/N) for the internal standard and recovery
standard ions as required to be greater than 10.

ENVIRONMENTAL STANDARDS



SW-846 METHOD

8. The signal to noise ratio (S/N) for
mid-level initial calibration standardj

D. Evaluation

1. Verify that the concern
calibration were based^oH

/v:.A,<%-UiC«S

Revision: 0
./Ivlarch 14, 1997

Page 10 of 33

ioiW2,3,7,8-TCDD in the
u*^^ greater than 50 to 1.
<y

standards that were used for

ibration was used for all sa

ItsjflftSiiteulated corre y, if the
the initial

action must be

ipounds

javerage RRF for at least three
[culated value(s) agrees with

If errors are detected in the
imprehensive recalculation.

.atHSfon abundance ratios for the quantitation and
ions of the target analytes, internal standards, and

.s are within the limits specified in Section V.C.3

for all target compounds.

and recalculate the RSD for one or more target
compound(s); verify that the recalculated value(s) agrees with the
laboratory-reported value(s). If errors are detected in the
calculations, perform a more comprehensive recalculation.

b. Verify that all target compounds have a RSD less than or equal to
15%.

Verify that the retention times of several target analytes, internal standards,
and recovery standard peaks were within the appropriate retention time
windows.

ENVIRONMENTAL STANDARDS
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7.

8.

Verify that the monitored ions for e,
maximize within three seconds./'
compound.

Verify that all of the signal^^i
ratios of 2.5:1 for u
standards and
2,3,7,8-TCDD in^jnid-s'tUHwd

,-̂

SOP
•- •<.vv>><x~_N . . -\ •'. :>•?> Revision: 0

;;^|yT:^,,..,/,-March 14, 1997
~"""~X: r Page 11 of 33

ii-*'

mer are present and
esponding 13C-labeled

s are greater than the
ions, 10:1 for t

and 50:1 for the m/;

E. Action

If the relative ion
ions of the tar
not within th
be flagg

.) from the
qualified by

;ed I? estimated ('T').
-Jy

tculated detection limits) will
< %RSD < 90% and unusable

for the quantitation and the secondary
al standards, and/or recovery standard was

ranges listed above, the affected analyte data will
R" or "UR") by the data reviewer.

ic of any target analyte, internal standard, and/or
was not within the appropriate retention time windows

"established with the Window Defining Mixture analysis, the
will be flagged as unusable ("R" or "UR") by the data

If the three monitored ions for a native isomer were not present and/or did
not maximize simultaneously within three seconds of the corresponding
13C-labeled compound, the data reviewer will take action as follows.

a. If the result in question had been reported as a positive result, the
data reviewer will change the reported positive result to a "not-
detected" result. The reported concentration is reported as the
detection limit. This action will be summarized in a comment in the
OAR.
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b. If the result in question ha
concentration (MFC) n
reported MFC result t
concentration is rep
summarized in

If the signal to nc
than 2.5,
flagged as

If the,

>for any unlabelled PCDD/
for these unlabelled PCI

! daia_reviewer.
^S£358SSS»KS*^̂

^PUfbr recovery
iits '38̂  me associated

atalrcviewer.

Jfz 420*1611 of 2,3,7,8-TCDD in
i, the detection limits for

the data reviewer.

G CALIBRAT

Review Items

Calibration s

SOP
: 0

-'March 14, 1997
Pagel2of33

as a maximum possible
16 dat&Veviewer will change the.

ed" result. The reported MFC
theplKection limit. This action.
the QAR.

igration reports, and chromatograms

are performed to verify that the initial calibration curve is
if the quantitation of results with respect to sensitivity and
to-day basis.
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Criteria

1.

2.

Within 12 hours prior to the an
analysis, a mid-level conti
dioxin and ruran isomers (i.
the 2, 3, 7, and 8 posit
and the recovery stand.af

The absolute vi
RRFs and thfe^a
required

&f**
Tho^Ta1 |̂anJKundi

le^tMet anal

samplif and following the WDM
standard containing all tojcic

isolijirs which have chlorine atocgS.:ai|
omatic rings), all internal sta
to be analyzed.

differences (\%D\) betweel
from the initial are

.v

ithe secondaryv>*
rec '̂ery standard are

low:

Selected ions (m/z)
304/306

340/342

374/376

408/410

442/444

Relative intensity
0.65-0.89

1.24-1.86

1.05-1.43

0.88-1.20

0.76-1.02

Relative intensity
0.65-0.89

1.24-1.86

1.05-1.43

0.88-1.20

0.76-1.02
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4.

5.

The retention times of all target
standard are required to be withinjt^
established with the Window

The three monitored ions fd
and maximize simult
13C-labeled coi

The signal to
required to

SOP
. Revision: 0
; ^"T^,..._ , ~.:lvlarch 14, 1997
OS /̂' Page 14 of 33

, and recovery
retention time windows

7.

in the

n a t i s o m e r are required to be
three seconds of the

for the unlabelled PCD

be.ariater than 50

Verify that thesg
that the containing
calibration.

Evaluate the

D

3.

run at the required frequency and
compared to the correct initial

ration recovery for all target compounds:

verify that the recovery was calculated properly;
the recalculated value(s) agrees with the laboratory-

value^). If errors are detected in the calculation of the
, perform a more comprehensive recalculation.

Verify that the relative ion abundance ratios for the quantitation and
the secondary ions of the target analytes, internal standards, and
recovery standard were calculated properly; verify that the
recalculated value(s) agrees with the laboratory-reported value(s)
If errors are detected in the calculation of the results, perform a
more comprehensive recalculation.

Evaluate the percent recovery between the expected result and the
observed result for all compounds.

ENVIRONMENTAL STANDARDS
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SW-846 METHOD SOP
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*|f WF" i;-'"
Check and recalculate the perce^^^yer^^r at least three target
compounds; verify that thet.̂ ^ftcu^^^a1ue(s) agrees with the
laboratory-reported valu^^v If ei&rs are detected in the.
calculation of the cep^ery^^ribrm a more comprehensive
recalculation.

b. Verify that
all target

Verify that the'
recovery

ry is within the acceptan&nits

5.

na*>J&.fSi!i&\
•4K&S&8&&*E^Si Action

*&>&!** ^<*m *---i

N^V-jSji '<i,(f

of the target anaJytes, internal staE^f|Ns, and
«•

''\S'-iS$S;:?s%"2JS^
^»». '̂  ,«iiSi\iil

within three

than the minimum
, 10:1 for the internal
for the m/z 320 ion of

For the dioxin
was not perfi
data is flagge

lytes, if a continuing calibration standard
»urs prior to a sample analysis, all affected

le ("R" or "UR") by the data reviewer.

the %D (|%D|) of any of the RRFs (calculated
^Iculated for the continuing calibration as compared to

3.

s calculated from the five-point initial calibration was
, data will be qualified by the data reviewer as follows:

sociated positive results will be flagged as estimated ("J").

Associated "not-detected" results (calculated detection limits) will
be qualified as biased ("UJ") for 30% < \%D\ < 90%, and unusable
("UR") for |%D| > 90%.

If the relative ion abundance ratio for the quantitation and the secondary
ions of the target anaJytes, internal standards, and/or recovery standard was
not within the acceptable ranges listed above, the affected analyte data will
be flagged as unusable ("R" or "UR") by the data reviewer
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If the retention time of any target
recovery standard was not within thps
(±10 sec.) established with thi
affected analyte data will be
reviewer.

^ALIpXfrlON SOP
• '* ' Revision: 0

March 14, 1997
Page 16 of 33

al standard, and/or
retention time windows

w D«8nmg Mixture analysis, the.
>le ("R" or "UR") by the data

If the three monitored;;
not maximize simi
13C-labeled co

a.

If the signal to noise
greater than 2.
are flagged as

re isomer were not preseni
three seconds of the,:

reviewer will take actions

£ ported as a p
Tted positi
concejjUltfo

be

•fie data
a "not-

sorted as the
comment in the

prigd i^a maximum possible
'̂ reviewer will change the

result.
ion limit.

The reported MFC
This action will be

any unlabelled PCDD/PCDF ion is not
limits for these unlabelled PCDDs/PCDFs

the data reviewer.

.0 (S/N) for any internal standard and/or recovery
it fftater than 10, the detection limits for the associated

flagged as biased ("UF) by the data reviewer

noise ratio (S/N) for the m/z 320 ion of 2,3,7,8-TCDD in
ig calibration standard is not greater than 50, the affected

results will be flagged as estimated ('T') and the detection limits
,7,8-TCDD are flagged as biased ("UP') by the data reviewer

VII. BLANKS®*

A. Review Items

QC summary forms, chromatograms, and integration reports
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B. Objective

The assessment of blank analysis results«d
contamination problems. The critentsjl^r
type of blank associated with the
associated data must be
inherent variability in the .4a1
affecting the other data. .̂ ^"

Criteria

SOP
Revision: 0

March 14, 1997
Page 17 of 33

.

es th£ existence and magnitude qf
uation of blanks apply to vany

ifvprbblems with any blank exi9t,v&ll
determine whether or not '

is an isolated occ$i|&nce

In order to ns&out an
fe*i*i/

for the target Cdmp

2.

T every 20
extracted,

„..;•/
f§# most sampling events.

aftUwill be consulted for the

on data usability, positive results
observed for any blank.

Jl associated blanks on the forms and raw data
tegration reports) to evaluate the presence of target

i blanks.

it a method blank analysis has been reported for each day, each
jatch, and on each instrument used to analyze samples.

If the appropriate blanks were not analyzed with the frequency described
above (Section VHC. 1 and 2), professional judgment will be used by the
data reviewer to determine if qualification of the associated data is
necessary.

If a PCDD/PCDF isomer is detected in a sample analysis and is also
detected in the analysis of any associated blank (see [3], below, for what
blanks are associated with the samples), the positive results will be
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qualified according to the 5-times m]e |̂C îmes ̂ Jf OCDD) by the data
reviewer as shown in the following iaJSS V%4^JM'

~<«ii< V;. ,»•,:.-/
v& îlX -S~»'

Qualification by the
for

times for OCDD) Rule
ination

Flag Sample Result witSample Concentr
OCDD) Bl

es.
5-times (or
directly comp

The results of
reviewer to fl
in the Samme
results
only OMtwas
would

5.

same weights, volumes,
i'n factors as the associated

nsideration when applying the
generally best accomplished by

the instrument levels.

icthod blanks will be used by the data
iples^BF a matrix similar :o the method blank matrix

Group (SDG). The data reviewer will use the
flag all samples collected on the same day (unless

ted for a several day sampling event; field blank results
plied to all samples in the SDG).

^/PCDF isomer is found in a blank but not in the sample, no
be taken by the data reviewer. However, if a class of

ats (e.g., TCDDs) was detected in field blanks but not in the
samples, a comment addressing this issue will be wntten in the QAR by the
data reviewer.

If it is determined that contamination has been introduced from a source
other than the sample, qualification of data may be made by the data
reviewer. Contamination introduced through dilution water is one
example. Instances of this occurring can be identified when compounds
have been detected in the diluted sample but not in the undiluted sample
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6 Professional judgment by the data r<
observed in the blank chromat

*"* ^.' ____

a target compound and is repof***'*
(MPC). Sample chromato;
such peaks. If similar
samples within the ret
noted that certain pp,sj
when warranted
results may be

SOP
;$»•' Revision: 0

£^v.,^- 'March 14, 1997
^ " • • • ' Page 19 of 33

when a peak
'etention time window of

a maxMum possible concentration
l^fcgExamined closely in comparing

objpved in the blank and assorted
indow of target compounds, ^w^;be '
buld be used with caution^fg&dditioiiv"

^S*g«W* '.-
by professional

detected" ("U"). Sirt^^T^«^

VIII. INTERNAL ST

A.

into sample extracts ju

Criteria

Id samples and blanks is established
blanks are spiked with the internal

.ction. Recovery standards are spiked

anks, field samples, and quality control samples are
spiked with a mixture of 13C-labeled compounds

,7,8-TCDF, 13C-2,3,7,8-TCDD, 13C-l,2,3,7,8-PeCDD,
,7,8-HxCDD, 13C-1,2,3,4,6,7,8-HpCDD, and 13C-OCDD

^t recoveries (%Rs) for these compounds are required to be
lated and must be greater than 40%, or the signal to noise ratio must

be greater than 10.

The relative ion abundance ratios for the quantitation and the secondary
ions of the internal standards and recovery standard were required to be
within the acceptable ranges specified below:
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Relative Ion Abundance Criteria

PCDDs
Tetra
Penta
Hexa

Hepta
Octa

Selected ions (
&

320/3214..,3̂*

SOP
Revision: 0

-;'^^-^- ..'•'March 14, 1997
v>::.: Page 20 of 33

Relative intensity
0.65-0.89

1.24-1.86

1.05-

The retentionrt^
standard are r
estabhs

Evaluation

1.

prO.65-0.89

1.24-1.86

1.05-1.43

0.88-1.20

0.76-1.02

the internal standards and the recovery
be within the appropriate retention time windows
ow Defining Mixture analysis.

internal standard compounds were added to all samples and

Verify that the laboratory calculated the relative ion abundance ratios,
percent recoveries, and signal to noise ratio values correctly.

If any internal standard compound is outside the acceptance criteria
(laboratory-specified), there should be a reanalysis to confirm that the
noncompliance is due to sample matrix effects rather than laboratory
deficiencies.
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Verify that the retention times of
standard are within the appropriatejfi
by the WDM analysis.

S.%

SOP
: 0

March 14, 1997
page 21 of 33

E. Action

hdards and recovery
tiolfj^ffi^fcwindows as established

If the percent recov^
the signal to nois
qualification is.

If the relative ion
ions of any of
within the

internal standard is less tt
than or equal to 10, no

0% and
mpounds

e data reviewer

:e&xwî i)e flagged as estimated

analytes will be flagged as

>' for the quantitation and the secondary
dards or the recovery standard was not

ranges specified above (Section VHI.C.2),
be used by the data reviewer to determine if

ciated data is necessary.

;cs of any of the internal standards or the recovery
by more than 10 seconds or were not within the

retention time windows established with the Window Defining
analysis, professional judgment will be used by the data reviewer

ermine if qualification of the associated data is necessary

MATRDO" SPIKES/MATRIX SPIKE DUPLICATES/BLANK SPIKES (OR
LABORATORY CONTROL SAMPLES)

A. Review Items

QC summary forms, chromatograms, and integration reports
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B. Objective

C.

Data for matrix spikes (MSs)/matrix
determine long-term accuracy and
matrices and to demonstrate accej
the time of sample analysis. <=
accuracy of other samph
Samples (LCSs) are gei
blank spikes are used

Criteria

>licate5*'(MSDs) are generated to

es.

analytical method on various
J^comr|o#fid recovery by the laboraj;0ly,%

alone are not used to
spikes (BSs) or

rmine analytical accuracy
.cy of the entire sample baf

MS/M
the samples
below) shoul
data not to
(RPDs) betwee
be less than

5.

spike duplicate
les of a similar

iose isomers which
sjtiottf'on the aromatic rings)

ititated in the same manner as
id percent recoveries (see note

y limits of 50-150% recovery for
The relative percent differences

compound in the MS and MSD should
data not to be potentially impacted

>
•oratory control sample (LCS) is required for every
r matrix and/or every time samples are extracted,

frequent.

results are required to be quantitated in the same manner as
If the LCS did not meet the recovery criteria, all associated

samples are required to be reextracted and reanalyzed. However, all LCS
spike compound recoveries should be within the data usability limits of 50-
150% for the data not to be potentially impacted.

The spike compounds are required to satisfy all of the identification criteria
that are applied to sample and blank results.

Note: Since the quantity of spiked compound recovered is corrected for
the recovery of the associated internal standard, the correct term is
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"percent accuracy." However, to
nomenclature, the term "percent

SOP
^'r/y Revision :0

'• "March 14, 1997
Page 23 of 33

'^ with the laboratory's

D Evaluation

1. Verify that an
frequency.

Inspect resuli
RPDs on
recovei

f''»i. ^v^V- X "^,-fc 'V>S s^V.̂ v.-*y .^.r i
LCS) were analyzed at the jjequired

.«<S:Sk "v
."*£*>Ww*

/V-X'*^**V^r,/, ,<.£ >E v2i»;

O/BS (or LCS)
fogn^ and verify that^he resl̂ s?|br the

'ifc\ x«^4>-'Vv;-̂ '«|P^ ti-*"atiaifc,
IP̂sr

•een the unspiked

x4?_
*J5SV'

^m&$
J:%
^"Action
*;/

>htification criteria (Section X)

If the recovery
MS and/or
sample
folio

d did not meet the limits of 50-150% in the
result for that compound in the unspiked

uaJified by the data reviewer according to the

Due to Poor MS/MSD Recoveries
If Percent Ri

10%<%R<50%
%R> 150%
%R>150%

Signal to Noise
(S/N) Ratio:

> 10
<10
> 10
< 10

>10
< 10

Flag Positive
Result.

up»

"r
ttp>

tCT)>

up*

Flag "Not-Detected1

Result:
"ur
"UR"

No Qualification
"UP1

No Qualification
"UP'

2. If the RPD between the results for any compound in the matrix spike and
matrix spike duplicate exceeded 50%, positive results for that compound in
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the unspiked sample only will be q
reviewer.

3 If the recovery for any
the LCS analysis, the result
will be qualified by

<ia$»
&*... %3*

N SOP
Revision : 0

14, 1997
Page 24 of 3 3

& est*$&ted ('T') by the data
'

the limits of 50-150% m
t c < o u n d in all associated sarttpjei
according to the following 'tablIV;:̂ :;- .

LCS RecoveriesQualificatii
Flag PositiveIf Percent Recovery

0 Qualification10%<%R<5

No Qualification

If any of the
criteria specifi
by the data revi
accessary.

COMPOUND IDENT

A. Review

it satisfy all of the identification
s, professional judgment will be used

if qualification of the associated data is

;, Case Narrative, integration reports, and chromatograms

is to ensure that reported results are qualitatively accurate.
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C. Criteria

A toxic dioxin or furan isomer (j^^ra^e isonters that have chlorine atoms
at the 2, 3, 7, and 8 positip^^nwe%romatic rings) is required to bfc
considered identified if the fbJk^jng coHjiftions are satisfied:

a. All of the,
confirmati
PCDF
recl«

ions (i.e., quantitatioq^l
in the method for each cl;

Tn the reconstructed ion chr$
be monitored._Detecti

tiotrj0HqHj|jn the mol
cati '̂aJI lofe'inust

iwscfTl-̂ JW V^
.5:1.̂ 3

The ,_,_
\A«*

**• ions
ranges^ecifi

'oise (S/N)

r are required to be
2 scans or 2 seconds)

for the quantitation and the
ytes must be within the acceptable

PCDDs and PCDFs

320/322
356/358

390/392

424/426
458/460

Relative intensity
0.65-0.89

1.24-1.86
1.05-1.43

0.88-1.20
0.76-1.02
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e Window

&& "^^ffielative intensity
0.65-0.89
1.24-1.86
1.05-1.43
0.88-1
0.76-

Selected ions

p"M» a Maximum^
Tkl^.it-kiA'.v*'- \>

the same retention
pqlychlorinated diphenylether
, peak as a PCDF cannot be
ie calculated concentration as
'C), regardless of the ion

cation in the Case Narrative.

lumn may have been performed if any
hexa- chlorination were detected in

§nce, signal to noise ratio of all of the monitored ions, and
I ion abundances.

the absence of the PCDPE peak for the identification of PCDFs
$&>«$*..

1£% a Verify that a confirmation analysis was performed on a SP2331 column forw>s* any identified 2,3,7,8 isomers in the tetra- through /lexa-chlorinated
cogneres.

Actions

If any of the identification criteria specified above were not met for a
reported positive result, the data reviewer will take the following actions

on which and how manv criteria wer? n°t satisfied'
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a.

b.

If more than one criterion
result, the result will be
limit will be determined

If only one criterion
judgment will
should be
detected'

SOP
•; Revision: 0

v!.^^»V,J.,.V'Kiaich 14, 1997
"""" Page 27 of 33

a reported positive
" and a detection

mei'tfor a reported result, profe§s|ibnai
reviewer to determine if Uj^festilt

reported positive result ,4^» "not^

2. If a GC pe;
retentioi
unusal

XI. COMPO

.».*. t*?*&

ISP^•-*%' TQe objective is to
k \- > -x /' quantitation limits (Q1

•**"it~;*-
&

C.

orts, and chromatograms

rted quantitative results and reported

must be based on the response factors determined from
ig calibration performed within 12 hours prior to sample

Alf^Qantitations must be based on the internal standards and quantitation
ions specified in the analytical method.

3. "'* All quantitations (positive results and calculated detection limits) must be
based on the correct equation specified in the analytical method Solid
sample results must be reported on a dry-weight basis.

4. All quantitations for 2,3,7,8-isomers must be based on the results obtained
from the confirmation analysis on the SP2331 column.
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5. All quantitations that are below the
standard are reported as estimates

Evaluation

1 .

f the low calibration

2.

3.

Verify that the repor
QLs. If sample
concentrations,
the QLs repor

Verify
calib

than or equal to the
due to elevated targ

related to the sample ma;
may exceed required li

within 12 bra

same RRFs
the quantitatioirpro

Verify that the
are not accou

1? .'ntinumg

to Herify the correct
ratory. Integration

the reported positive

quantitation. Verify that the
Tghout, in both the calibration and

re wpradjusted to reflect all sample dilutions that
the method.

its were not based on all of the above-listed items, the
be requested by the data reviewer to perform corrective

fresubmit the affected data. An exception may be made if the
iewer can perform the corrective action in a timely manner.

All concentrations that are below the concentration of the low calibration
standard will be reported as an estimate and will be flagged "J" by the data
reviewer.

If a discrepancy remains unresolved, the data reviewer must exercise
professional judgment to decide which value is the best value and if
qualification of data is warranted. If the quantitation limits reported by the
laboratory exceed project-quantitation limits (or regulatory limits), and no
sample dilutions were necessary or matrix-related interference was not

ENVIRONMENTAL STANDARDS
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observed, professional judgment willjb*
the elevated sample results. The prg

SOP
0

March 14, 1997
Page 29 of 33

? assess the validity of
noted in the QAR.

XII FIELD DUPLICATES

A.

B.

Review Items

Analytical result

Objective

and integration reports

Field dupj
These
m

The low-standard
sample volu
PCDD/PCD
relative
should
The

verall precision.
tWefore, the results
hich measure only
expected that solid

water matrices due to

xpressed as a sample result (including
tion, etc.) will be considered the
(QL) for field duplicate evaluation. The

between the results in aqueous field duplicates
equal to 20% for results greater than 5x the QL.

een results in aqueous field duplicates should be less
at least one result is less than or equal to 5x the QL.

idard concentration expressed as a sample result (including
volumes/weights, dilution, etc.) will be considered the

P<S£D/PCDF quantitation limit (QL) for field duplicate evaluation The
relative percent difference between the results in soil field duplicates should
be less than or equal to 40% for results greater than 5x the QL. The
difference between results in soil field duplicates should be less than 2x the
QL when at least one result is less than or equal to 5x the QL.
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D Actions

If the results for any compounds do
for this compound in the field du
reviewer.

XIII. SYSTEM PERFORMANCE

A.

B

Review Items

QC summary,

Obj

abovsrcriteria, the positive results
be flagged 'T by the

\S4£*£VK*'̂ *;»-w

hgoing data acquisi

Criteria

There are no sp
should be appli

ecks (e.g., blanks and
that degrade the quality

Sirectly shown by QC checks
fyses, a thorough review of the

instrument performance.

OHF

for system performance. Professional judgment
stem performance.

shifts in the chromatogram baseline may indicate a change
aent's sensitivity or the baseline setting. A baseline "shift"

iicate a decrease in sensitivity in the instrument or an increase in
lent zero, possibly causing target compounds, at or near the

detection limit, to miss detection. A baseline "rise" could indicate
problems such as a change in the instrument zero, a system leak, or
degradation of the column.

2. Poor chromatographic performance affects both qualitative
quantitative results. Indications of substandard performance include:

and

a. High background levels or shifts in absolute retention times for
calibration standards.
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b.

c.

d.

Excessive baseline rise.

Extraneous peaks.

Loss of resolution.

'"Ses

e. Peak tailini
quantitati

that may result

E. Action

Professional
system pe

XIV

data package,

N SOP
••& Revision: 0

arch 14, 1997
Page 31 of 3 3

^.•"••^j:<^-^PIE^^^
the d^yf l|.ĵ a|phiined that

ana' v " *"

^Pbjective

The overall assessme;
reviewer expresses c$
usability of the

Criteria

Assess.

:and Sampling and Analysis Plan

age is a brief narrative in which the data
id comments on the quality and, if possible, the

D

ity of the data.

2.

e materials to assess the overall quality of the data, keeping in
ive nature of analytical problems.

Evaluate any technical problems which have not been previously addressed.

If appropriate information is available, the reviewer may assess the usability
of the data to assist the client in avoiding inappropriate use of the data
Review all available information, including the QAPP, Sampling and
Analysis Plan, and communications with the client, that concerns the
intended use and desired quality of these data.
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E. Action

2.

Use professional judgment to dej
which were not qualified b

Prepare a fully-documen^
client with an indical
sufficient infonnati^g&m"
are available, the
the data within*

J

as

if the^hs any need to qualify data
•eviously discussed.

rance review which
limitations of

ided use and required quali
include his assessment
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XV AUTHORITY =
J& .„,.,.,jfcssf \i.if;.-^?

This data validation SOP for the analysis for hajup^^d an$£*aromatic volatile organic.
compounds has been prepared by Environmental
control copy issued to

This SOP represents internal
and is

photocopied or used by any other entity excej^g^fj^^^ital Standards, Inc. without e^te^d;;
written permission.

SOP approved by:

Rock J. Vitale,
Technical

,-^y.V'j* ?y?^r:.'f*^v •
.ki-.*^*

V îC^5 .̂̂ W?
^N. ^- ><•*;•"•.'Vi '• r'

'~C ^**$?M-.v.-Ak. v.p?
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5 & ! l R ? A u g u s t I, 1995
' Page 1 of 16

STANDARD OPERATING PROCEDURES F|

OF HARDNESS AS CaC<£J

METHOD SUMMARY

This method is for the anal
exchanges magnesium on an
more stable EDTA ci
sample and the EDTA,
calmaghe at a pH
concentration
possible. No

a
original

.cts with
(My magnesium

tiotal hardness is

aqueous samples. The
for any calcium and/or other

magnesium

The objective is to ascer
the time of collection t

data and Case Narrative

f results based on the holding time of the sample from
"analysis.

sample holding times are based on the project-specific QAPP
(to 4°C ± 2°C and acidified to pH <2 with nitric acid) for all water

maximum holding time is six months from the date of sample collection to
analysis •& JEbpiamples are properly preserved.

D. Evaluation

Verify that the samples were analyzed within 6 months from the date of sample collection
specified on the Chain-of-Custody.

See Section XV. for authority and application of this SOP.
ENVIRONMENTAL STANDARDS
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E. Action

1.

3.

If the analysis of aqueous
time but within 9 months
estimated ("J"). "Not-de

If the analysis
past the date
unreliable and

Note

SOP
v;;p 'Revision: 2
'August 1, 1995

Page 2 of 16

irmed after the 6 month holding
iles results should be cons^ered
be flagged "UP'.

performed more
The analysis
'R"

sa

HI. INITIAL C

A.

liance requirements for
instrument •.; capable of n,

compounds.

C. Criteria

calibration are established to ensure that
qualitative and quantitative data for target

calibration shall be performed with nine standards ranging
CaCOs/L to 400 mg CaCCVL. However, the method does not
generation of the initial calibrations or what criteria is used to

of the initial calibration curve. Refer to the QAPP for project-
Without other guidance, the following shall be used to assess data

The laboratory shall use a ten-point calibration (nine standards and a reagent
blank) for the generation of an initial calibration curve.

The correlation coefficient for the calibration curve shall be 0.995 or greater
Otherwise, the laboratory shall terminate the analysis, prepare new standards
and recalibrate the instrument. All samples associated with an unacceptable
initial calibration shall be reanalyzed.

ENVIRONMENTAL STANDARDS
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D

3. All samples shall be analyzed within
calibration curve/ Samples anal;
the initial calibration curve shall

Evaluation

SOP
;•!.'••-'" Revision: 2

*.;p&pfe# August 1, 1995
Page 3 of 16

'generation of the initial
urs after the generation of

or

eneration of the

calibration quality control

ion for instrument st

If the laborato
the initial
Qualifi

errors must be resolved by the laboratory.

nine standards and a blank for the generation of
note this in the quality assurance review,
on this issue is not necessarily required.

Coefficient for an initial calibration is less than 0.995 and the
*not reprepare the standards and reanalyze the associated

this in the quality assurance review. In addition, flag all positive
"estimated ("J"). Qualification of the "not-detected" results is not

• required based on this issue.

*$|?# If samples were analyzed outside the 8-hour time limit from the generation of
::" the calibration curve, note this deficiency in the quality assurance review.

Qualification of the sample results is not necessarily required based solely on
this issue.
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rv. CONTINUING CALIBRATIONS

A. Review Items

Continuing calibration summary forms

B. Objective

sampl
is to demonstrate instrument

4he palysis to

on analyses.

The continuin
mid-range of the ini

The continuing
samples ha

The purpose of the continui
the analysis of
produce accurate

C.

The methi
co:
com

and adaptability criteria for the
:-specific requirements for

criteria shall be used to assess

be perfumed with a standard near the

shall be performed before and after all
and after every 10 samples.

tion shall display recoveries within 85-115%. Otherwise,
terminate the analysis, recalibrate the instrument, and
analyzed since the last acceptable continuing calibration

Verify that all information reported on the continuing calibration summary form
is correct as reported from the raw data.

2. Verify that the concentration of CaCO3 in the continuing calibration standard is
near the mid-range of the initial calibration standard.

3. Verify that the continuing calibration was performed at the beginning and end
of the sample analysis and after every 10 samples.
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E.

4.

Action

Verify that the recoveries for all continj!
115%. and that all samples
calibration analysis were reanal;

Sfcalyses were within 85-
unacceptable continuing

jpbe-pstrument was recalibrated). -;

1. Any missing itemsjt&icoi
laboratory.

the'-1les, or errors must be r

If the laborat
and did not re^Bbrate
include a statement to
data shall be quali

specified frequency,
alliance review. Qualification

x^ ^

" solely on this issue.

ide the 85-115% acceptance range
reanalyze the associated samples,

quality assurance report. In addition,

>very is less than 85% but greater than 50%, flag all
the associated samples as estimated ("UP') and the

^C'
iXi>

results "

>rted recovery for a continuing calibration standard is less
50%, the analysis for hardness in the samples should be considered
iable and the sample results in all associated samples should be

flagged "R".

If the reported recovery for a continuing calibration standard is greater
than 115% but less than 150%, flag all positive results in the associated
samples as estimated ("J") Qualification of "not-detected" result in the
associated samples is not necessarily required based on this issue alone.

If the recovery for a continuing calibration standard exceeds 150%, the
analysis should be considered unreliable and the positive results for
hardness in all associated samples should be flagged "R". Qualification
of "not-detected" results is not necessarilv required based solely on this
issue.
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V. METHOD BLANKS CALIBRATION AND FIELD

A. Review Items

Quality control summary forms, analytical,

B. Objective

The assessment of blank anaf
contamination problems,
with the samples. If
evaluated to det
problem is an isol

C.

determines the existence and
lanks apply

associated (W carefully
e *tJata, or if the

t give
rSeetheQj

ent blanks,
data quality.

A method blank
analysis steps) f
with every batch
method
Only

The

4.

lility for the method or
these blanks and for the field,

'P, the following criteria shall be

carried through all sample digestion and
at a frequency of one per twenty samples or

>|es, digested, whichever is more frequent. Note that a
if the samples are not digested prior to analysis.

"heavily contaminated aqueous samples should require
lysis. Drinking waters do not need to be digested.

\ blank shall not display positive results for the analyte greater than
detection limit (MDL). If the method blank displays a positive

rgreater than the MDL, the laboratory shall redigest and reanalyze all
associated samples.

A calibration blank shall be analyzed immediately after every continuing
calibration standard analysis.

The calibration blanks shall not display positive results for the analytes at levels
greater than the MDL. If a calibration blank displays a positive result greater
than the MDL, the laboratory shall terminate the analysis, recalibrate the
instrument, and reanalyze all samples analyzed since the last compliant
calibration blank

ENVIRONMENTAL STANDARDS



HARDNESS AS

5 A field, rinse, and/or equipment bl;
per twenty field samples or per
QAPP.

6. A field, rinse, and/or
levels greater than the

eqi

^v

SOP
^"Revision: 2

'August 1, 1995
Page 7 of 16

at a frequency of one
in the project-specific

not display levels of the

any positive resultThe laboratory
analysis.

7.

D. Evaluation

1.
^

*Cjk^^M^Wfy tEat every samrJ^gJhin the
^^ftgpledig,

jk ^&S#^ Verify that
method

4. Verify there is a
or per the

nsistency and to

s SB associated method blank (if

Dntain the analyte in excess of the

blank for every data set of 20 samples or less,
QAPP.

5.

6.

Verify
above

fpment, and/or rinse blanks do not contain the analyte
ion limit.

oratory did not blank-subtract the positive sample results

Any missing items, inconsistencies or errors must be resolved by the laboratory

2. $i' If the laboratory has utilized blank subtraction, the laboratory must resubmit
the data unsubtracted.

3. If a field and/or rinse blank is not present, note this in the QA report.

4 If the analyte is present in any blank above the method detection limit, the
following apply:
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a.

b.

If an analyte is detected i
blank, the result is
target summary table.

If the concentration
the blank
QA report

SOP
^''Revision: 2

s 'August 1, 1995
' Page 8 of 16

the reported in the
and is qualified "U" on the

If the method
than the
inchid

ui any sample is greater
but note the level in

6.

V.

^the MDL and the
iHyze all associated

effec£fifthe qualSiPSssurance review.
J*-i< ™ * **î u_

:!LANK SPIKES AND

Data for matrix spikes
term accuracy and
acceptable
blank spik

ies, and raw data.

spike duplicates (MSD) are generated to determine long-
analytical method on various matrices and to demonstrate

the laboratory at the time of sample analysis. The data for
itory control samples (LCS) are generated to determine analytical

spikes and LCS are used to assess accuracy of the entire sample

c.

The method does not provide guidance as to the frequency or recovery criteria for the BS and
LCS analyses. Refer to the QAPP for project-specific requirements for these analyses and for
the MS/MSD analyses. Without project-specific criteria, the data shall be evaluated based on
the following criteria.

1. An MS/MSD shall be digested with every twenty samples or with every batch of
samples digested, whichever is more frequent. A designated 5eld, rinse, or equipment
blank shall not be used for the MS/MSD analysis.
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3.

4.

5.

The recovery for the MS/MSD pair shall
difference between the results for the MS

A BS analysis shall be performed wit
samples, whichever is more frequ?

The BS analysis shall displ
recovery outside of
reanalyze all samples

SOP
^^Revision: 2

August 1, 1995
Page 9 of 16

the relative percent
not exceed 20%.

es analyzed or for eve^y 20

85-115%. IFtheBS
ry shall recalibrate

BS analysis.

ALCSshall
whichever

Verify that
with every batch
that a BS or
samples anal

Verify t
repo

rs a recovery outside
>es associated with the

E.

at a frequency 1 in 20 samples or
whichever is more frequent. Also verify

20 samples or with every batch of
frequent.

between the raw data and the recoveries

ISD recoveries were within the range of 75-115% and
jr LCS recoveries were within the range of 80-120%.

that the MS/MSD analysis was not performed on a designated field,
equipment, or rinse blank.

Any inconsistencies/errors must be resolved by the laboratory.

If an MS/MSD was not performed at the required frequency, include a
statement to this effect in the quality assurance review.

If the MS/MSD was performed on a designated £eld or rinse blank, note the
deficiency in the QA report.
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If the recoveries are outside criteria,

Matrix Spikes/Matrix Spike Du

%R<75%but>
results "

^5*j*Pft$& August 1, 1995
Page 10 of 16

sitrve results'T' and flag "
^

c.

resuhs "J" and "not-det

0% , flag positive results 'T
require qua

that "not-

'T and flag "not-detected"

J" and "not-detected" results as

positive results 'T'. Qualification of
necessarily warranted in this instance.

results as unreliable ("R"). Qualification
results is not necessarily warranted in this instance.

9^^>ve, the validation report must indicate the direction and

percent difference for the results from the MS/MSD analysis
o, flag all positive results in the associated samples as estimated

ualification of "not-detected" results in the samples is not necessary

BS or LCS analysis displays an unacceptable recovery for an analyte and
$s*' the laboratory did not reprepare and reanalyze the samples, note the deficiency

in the quality assurance report.

LABORATORY DUPLICATES

A. Review Items

Raw data, analysis summary forms, and the laboratory duplicate analysis summary form.
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B. Objective

The laboratory duplicate analysis is used to
terms of analytical precision. Several fact
extent) and laboratory performance,
laboratory.

tv
JPON SOP

'"^Revision: 2
1, 1995

Page 11 of 16

on of laboratory performance iff
homogeneity (to a rnyjjifiaJ

c. Criteria

The methods do not
laboratory duplicate
validation purpo:
laboratory duplic
initial or
within ±

D.

for the
For data

initial and
results from the

results should be

erify that a

Verify that
laborat
results

4.

at a frequency specified in the

the raw data and the RPDs reported.

within 20%. If both results for the initial and
are > 5 times the MDL; if one or both of the

laboratory duplicate analyses is less than 5 times the
Its should be within ± 2xMDL.

ratory duplicates were not performed on field, equipment, or

1. i» Any inconsistencies/errors must be resolved by the laboratory.

2. If the laboratory duplicate was not performed, note the deficiency in the QA
report.

3. If the laboratory duplicate was performed on a designated field, equipment, or
rinse blank, note the deficiency in the QA report.

4. Use the following guidelines to qualify data based on the laboratory duplicate
analysis results.
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If the initial and laboratory du
MDL, and the RPD b
positive results for sulfa£|
Qualification of "no
RPDs in the laboratoefe«&

If one or
than 5x
MDL,

SOP
Revision: 2

"August 1, 1995
Page 12 of 16

Its are greater than 5x
greater than 20%, flag all

cjated samples as estimated
Its is not required due

ate in
etween the

laboratory duplicate anal
ce between the two r

sitive results for sulfate in the
of"not-det

to the 1

Snromatograi

DC. FIELD

4^^ ^^ duplicate samples may be t
fev^X:^analyses measure both field

variability than laboratory
expected that soil dup
difficulties associated

as an indication of overall precision. These
.ory*precision; therefore, the results may have more
ich measure only laboratory performance. It is also
have a greater variance than water matrices due to

ientical field samples.

iew criteria for field duplicate analyses comparability; however,
specified below. Refer to QAPP for project-specific requirements

of collection of field duplicates and the precision necessary for the data
quality b^jiftes. The RPD should be less than 25% if both results for the initial and field
duplicate analyses are greater than five times the method detection limit; if one or both of the
results from the initial and/or field duplicate analysis are less than five times the MDL, the two
results should agree within ±2x MDL.

D. Evaluation

Samples which are field duplicates should be identified. Check the Chain-of-Custody Records
or contact the client for field duplicate information. The reviewer should compare the results
reported for each sample and duplicate and calculate the relative percent difference (RPD) for
the field duplicate pair.
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E. Action

Positive results for a target compound should heraf§jj||pj|̂ ^ the sample and its duplicate if
the following criteria are not met.

1.

2.

A control limit of ±258
initial sample and
MDL.

A control
both

samples for the RPD
sample display results greai

used for all
results^

vm COMPOUND
A.

objective is to ensure that the
P* .̂ an£accurate. Transcription error

^festrument printouts xs not
reported results is a

C. Criteria

All positive
instrument.
recall

eaave results and quantitation limits (QLs)
ilem with inorganic analyses in which direct

ire, a close scrutiny of the analysis logs and

quantitated correctly and within the calibration range of the
must provide all raw data to allow for all positive results to be

:ected: results to be verified.

Verify all required data is present. Verify all laboratory calculations are present
for all positive sample results and QC samples results.

2. Recalculate 100% of the positive sample results.

3. Verify that all positive results were quantitated within the calibrated range.
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E Action

If there are any discrepancies found, the laboj;
information that could resolve differences. I|
may determine that qualification of the >

1.

2.

Any data that is inco
resolved/submitted by

If a positive resul;
greater than
('T') and

it level
estimated

XI.

__.

contacted to obtain additional
emains unresolved, the

The overall assessment of JBL
expresses concerns and efid

.-specific QAPP and Sampling and

is a brief narrative in which the data reviewer
quality and, if possible, the usability of the data.

D

2.

to assess the overall quality of the data, keeping in mind the
of analytical problems.

Evaluate any technical problems which have not been previously addressed.

If appropriate information is available, the reviewer may assess the usability of
the data to assist the data user in avoiding inappropriate use of the data.
Review all available information, including the QAPP, Sampling and Analysis
Plan and any communications with the client that concern the intended use and
desired quality of these data,
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1.

2.

TV? i'i- 1"-'̂-**$$ar*^ ^Pk --. \:, -mfjgSfft*
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.̂ v-****^ *sfcv ':!•*••̂ :̂  -^

;«;&v ^^
HARDNESS AS CaCOs'Vll^AjSON SOP

v >!,'-•' Revision: 2
August 1, 1995

Page 15 of 16
*'V

.̂̂ ^pSS^ ^
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Use professional judgment to
which were not qualified ba

Prepare a fully d
provides an indicag
information on
the reviewer
the given

• ^~**
Of

w.^Jtnere is any need
l^tjpviousty discussed.

ice review for the
lytical limitations of the dat

required quality of the
is assessment of the usability of

.i$r-K
^Wife.•«.«•n?._ <<^>, 7^. txuvwjS ŝtKu-.:";"? '̂"" '-"•'

~-'r>' ,-& ^^V ™-v
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î& "
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XD. AUTHORITY

This data validation SOP for the analysis
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____________________an«y%,
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SOP approved by:
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KATHLEEN A. BLAINE

Quality Assurance Specialist/Principal

FIELDS OF COMPETENCE

• Analytical services design.

• Litigation support.

• Documentation for litigation support.

• Data validation for analytical and environmental
chemistry.

• Multi-media fate and transport mechanisms of
pollutants

• Petroleum-related litigation support and technical
oversight.

• RFP preparation.

• Analytical data adequacy determination for RI/FS,
RCRA, RFIs, RCRA Permit B, and delisting studies.

• Sampling protocols.

• Technical liaison among laboratories, industries, and
consultants.

• Theoretical and practical knowledge of all facets of
quantitative analysis for organic and inorganic
pollutants by US EPA methodologies.

• Laboratory auditing.

• Third-party reviews of Quality Assurance Project Plans

CREDENTIALS

B.S., Chemistry, Butler University, Indiana, 1984.

Wnght State University, Ohio Graduate Chemistry Course
Work

PROFESSIONAL AFFILIATIONS

US EPA Certified Drinking Water Laboratory Certification
Officer - Chemistry and Microbiology

American Chemical Society
American Society of Testing and Materials
(Subcommittees D18.21 -D18.99)
AOAC International
American Association for Laboratory Accreditation (A2LA)

SUMMARY OF EXPERIENCE

Ms. Blaine has over thirteen years of analytical/quality
assurance experience. Specifically, she has four years of
analytical experience performing analyses for organic and
inorganic contaminants in a variety of media bv
instrumental and classical methods, including research and
development of dioxin and furan soil and water partitioning
As a Quality Assurance Specialist, Ms. Blaine performs
complex data validations for all media and protect types
Ms. Blaine is a recognized expert in the fields of organic
and inorganic data validation (including specialty analyses).
laboratory auditing; preparation of third-party review of
quality assurance project plans (QAPjPs) for remedial
investigations/feasibility studies (RI/FS), Resource
Conservation and Recovery Act (RCRA), Comprehensive
Environmental Response, Conservation, and Liability Act
(CERCLA) and remedial actions, design of quality
assurance programs; and agency negotiations.

Prior to joining Environmental Standards. Ms Blaine \ \ as
the Divisional Laboratory Administrator and Quaiuv
Assurance Manager for a large environmental consul t ing
firm with ten offices nationwide She designed and
implemented a quality assurance and data validation
program for all RI/FSs, site inspections, and RCRA
closures. Her responsibilities included the preparation of
QAPjPs for Superfund studies in US EPA Regions II. IV,
V, VII, VIII, and X. She also trained and managed a staff
of four data reviewers. In addition, Ms. Blaine has been one
of the top ranked A2LA Environmental Laboratory-
assessors for the past rune years
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Prior to that position, Ms. Blame had two years of
experience as an organic and inorganic laboratory supervisor
with a primary US EPA Superrund contractor. She provided
quality assurance reviews for all analytical data generated
within the laboratory, based upon rigorous examination of
gas chromatography (GC), GC/mass spectroscopy (MS)
(high and low resolution), graphite furnace atomic
absorption (GFAA), and inductively coupled plasma (ICP)
data

KEY PROJECTS

• Performed data validation for more than 600 RI/FSs,
Rf Is, CERCLA Rf Is, remedial actions, and for routine
monitoring projects on data generated by more than 40
laboratories on projects throughout the United States.

• Prepared QAPjPs, which included formulation of data
quality objectives (DQOs), for more than ten privately
funded Rl/FS, RFIs, and remedial actions (e.g., drum
removals) for submission to federal and state regulatory
agencies. Also, performed third-party review and
comment on QAPjPs prepared by other entities for a
significant number of RI/FSs and RFIs prior to
submission of the documents to the lead regulatory
agency.

• At the request of Fortune 500 companies, A2LA, and,
in some instances, laboratories themselves, performed
comprehensive laboratory audits on over 150
laboratories nationwide in the areas of organic
analyses, inorganic analyses, classical parameters, and
specialty analyses. Provided critical comments,
recommendations, and performance evaluation (PE)
reports

• Prepared a significant number of comprehensive
Requests for Proposals (RFPs) for analytical services
for a wide variety of large short- and long-term
environmental investigations. Evaluated laboratory
proposals, provided recommendations for award, and
participated in contract negotiations.

Trained and supervised a staff of four quality assurance
personnel between three environmental consulting
offices. In addition, conducted numerous training
seminars on environmental quality assurance for
environmental project managers.

Prepared laboratory bid specifications for several
Fortune 500 companies as part of a laboratory selection
process.

Reviewed numerous site specific data packages in order
to provide technical advice in association with potential
litigation.

PUBLICATION

Adams, W. and K. A. Blame "Dioxin Soil-Water
Partitioning Coefficients." Chemosphere iOctober
1984).



JILL B. HENES, Ph.D.

Quality Assurance Specialist/Principal

FIELDS OF COMPETENCE

• Utilizing theoretical and practical knowledge
of all facets of quantitative analysis for organic
and inorganic pollutants by US EPA
methodologies.

• Determining the adequacy of analytical data
generated to support RI/FS(s), RCRA RFI(s),
RCRA Permit B(s), delisting studies, etc.
Methods include those for US EPA Contract
Laboratory Program (CLP) protocols, SW 846
Methods, Methods for the Chemical Analysis
of Water and Wastes, the US EPA Series 200
and 600 methods, and all dioxin/furan
methods (8280. 8290. Modified Method 5 and
related methods, 1613 A, 613 and CLP SOW
DFLM01.1).

• Performing rigorous laboratory audits to
determine the adequacy of laboratory
operations.

• Preparing or performing third-party reviews of
Quality Assurance Project Plans (QAPjPs).

• Serving as a technical liaison between
laboratories, industries, and consultants.

• Designing specific requirements and
specifications for analytical services and
sampling protocols, providing data validation
and documentation for Litigation, and
preparing project-specific Requests for
Proposals (RFPs).

• Providing litigation support and dispute
resolution; expert witness.

• Training and managing data review staff.

CREDENTIALS

MB. A., Duke University, Durham. North
Carolina, 1986.

Ph.D., Chemistry, Case Western
University, Cleveland, Ohio, 1976.

Reserve

Received DuPont Award for Excellence for
Undergraduate Teaching, 1975.

MS., Chemistry, Case Western Reserve University.
Cleveland, Ohio, 1974

B.S., Chemistry, University of Vermont.
Burlington, Vermont, 1972.

Received Brown Award for Most
Outstanding Undergraduate Cherrustrv
Student (1972)
National Science Foundation Scholarship
Grant for Undergraduate Research
(1971).

PROFESSIONAL AFFILIATIONS

Intcragency Steering Committee for Quality
Assurance for Environmental Measurements

American Chemical Society
American Society of Agronomy
Crop Science Society of America
Soil Science Society of America

SUMMARY OF EXPERIENCE

Dr. Henes has eighteen years of analytical/quality
assurance experience. She has twelve vears of
experience performing analyses for organic and
inorganic contaminants, managing GC and Dioxin
Programs, managing Large projects for industrial
clients, and directing research and development
activities. In addition, she has four years of
experience as the Managing Principal of



Environmental Standards-West, Inc. in Davis,
California, where she directs the technical, business
development, and managerial aspects of the
operations. Dr Henes is a recognized expert in the
fields of organic and inorganic quality assurance
and dioxm/furan analysis.

Dr Henes has conceived, designed, and/or
implemented comprehensive quality assurance
programs for Fortune 500 companies,
environmental laboratories, petroleum condition
monitoring laboratories, and environmental
remediation and environmental engineering
companies. This included preparing or reviewing
Quality Assurance Plans and SOPs, performing
audits, submitting and evaluating blind
performance evaluation samples, evaluating quality
systems, method detection limit studies, and
laboratory-generated analytical data, problem
resolution, and general consulting.

In addition. Dr. Henes has acted as an expert
witness providing analytical chemistry support for
litigation involving a Fortune 500 chemical
company and a major environmental engineering
company. She has conducted research and/or
provided research papers on topics in
environmental/analytical chemistry including
laboratory contamination, analytical method
modifications, fate and transport of aromatic
hydrocarbons in groundwater, and iron bacteria.

Prior to 1992. Dr Henes was employed by several
major CLP laboratories in a variety of positions.
As the Quality Assurance Director of one CLP
laboratory, she was responsible for conceiving and
implementing a comprehensive quality assurance
program. This included rewriting the QAPP,
writing and/or reviewing SOPs, and implementing
numerous quality systems within the laboratory

Before assuming the QA Director's responsibilities.
Dr. Henes was a Technical Services Director with
responsibilities including project management for
key industrial accounts, directing research and
development for analytical methodology, and
managing several functional areas within the
laboratory. The projects managed involved
groundwater monitoring, remedial
investigation/feasibility studies, site and waste
characterization, and bioremediation.

During this period of time. Dr Henes served on the
L'S EPA Dioxin Work Group and assisted in

writing the current CLP protocols for 2,3,7.8-
TCDD and PCDD/PCDF analyses, and served on
the US EPA Fast Turnaround Method Work
Group, and provided input and critical review of
methods used for the current protocols.

At another CLP laboratory. Dr Henes was
responsible for the GC and Dioxin Programs. She
directed the development of the analytical.
extraction, and clean-up techniques used for sample
preparation and analysis of dioxin and furan
compounds. She served as US EPA dioxin contact
to US EPA's Sample Management Office, US EPA
regional offices, and US EPA headquarters She
attended briefings and workgroup meetings and
assisted in writing the 1986 CLP dioxin protocol.
Method 8280 (1986), and the CLP SOW
DFLM01.1. She also directed work on method
development projects and method validation
projects for the US EPA Office of Solid Waste S W-
846 Methods 8080, 8140, 8150, and 8280

Dr. Henes' first position in the environmental
industry involved the start-up and subsequent
managing of a small on-site laboratory for
monitoring 117 groundwater wells at a Fortune 100
company. The laboratory is now a multi-
facility/multi-million dollar operation.

KEY PROJECTS

• Twenty-six years of experience in chemistry
including sixteen years of experience in
environmental analytical chemistry

• Twelve years of experience at two major L'S
EPA contracting laboratories and
experience working with various analytical
protocols, including SW 846 Methods. L'S
EPA-CLP SOWs. Federal Register 500 and
600 series orgarucs methods, inorganic and
classical chemistry procedures found in
Standard Methods and in the Chemical
Analysis of Water and Wastewater Manual,
ASTM Methods, and dioxin/furan
protocols.

• Eleven years of experience managing
laboratory dioxin/furan programs.



Participated in
laboratory startups.

two environmental

• Laboratory Director for two major US EPA
contracting laboratories.

• Five years of experience as a client manager
for private industry, US EPA-CLP, Navy,
Army Corps of Engineers, and Hazwrap
projects. Project manager for dozens of
environmental engineering/consulting
accounts. Responsibilities included
scheduling and tracking analyses, reviewing
data, writing accompanying case narratives,
and finalizing analytical reports.

• Performed analytical data validation for
numerous site investigations to determine
analytical data outliers and data
quality/usability Data reviewed included
those for US EPA Contract Laboratory
Program (CLP) protocols, SW 846
Methods, Methods for the Chemical
Analysis of Water and Wastes, the US EPA
Series 200 and 600 methods, ASTM
Methods, and various dioxin/furan methods.

• Member of US EPA work-group committees
that have been instrumental in developing
and writing the Fast-Turnaround Organic
Analysis and the PCDD/PCDF Analysis
Statements of Work.

• Written and/or reviewed Quality Assurance
Project Plans for several environmental
laboratories and engineering consulting
companies.

• Conducted on-site system audits of many
industrial and contract environmental
laboratories to identify deficiencies, provide
critical comments, and make
recommendations for improvement. The
audits were based upon issues of good
laboratory practices, laboratory quality
assurance/quality control programs, and
required analytical methods. Participated in
preparation of audit responses to State and
Federal Regulatory Agencies and the US
Department of Justice.

• Created and implemented quality assurance
programs for several laboratories. Fortune 500

companies, and environmental engineering
and environmental remediation companies.

• Served as an expert witness providing
testimony on chemistry and quality assurance

PUBLICATIONS

Henes, J. B. and W G Kay (J.W. Conrad, editor)
"Physics and Chemistry." The Environmental
Science Deskbook. New York, NY Clark
Boardman Callaghan Publishers, 1996.

Henes, J. B., M. Briggs, S. G. Sligar, and J S.
Fruton. "Fluorescence Energy Transfer
Studies on the Active Site of Papain." Proc.
National Academy of Science 77 (1980)

Henes, J. B., J. A. Mattis. and J. S. Fruton
"Fluorescence Studies on the Interaction of
Papain with Derivatives of
Phenylalanylglycinal." Proc. National
Academy of Science 76 (1979V1131.

Bodanszky, M., J. B. Henes, S. Natarajan, and
R. L. Foltz. "Ring Formation in a
Pentapeptide with Alternating L and D
Residues: An Analogy to Cyclization in the
Biosynthesis of Peptide Antibiotics."
Journal of Antibiotics 30 (1977):856

Mattis, J. A., J. B. Henes, and J. S. Fruton.
"Interaction of Papain with Derivatives of
PhenylalanylglycinaJ." Journal of Biol.
Chenr 252 (1977):6776.

Bodanszky, M., J. B. Henes, A. E. Yiotakis. and
S. I. Said. "Synthesis and
Pharmacological Properties of the N-
Terminal Decapeptide of the Vasoactive
Intestinal Peptide (VTP)." Journal of
Medical Chemistry 20 (197^) 1461

Henes, J. B. Thesis: "Synthesis and Physical
Studies of the Cyclic Pentapeptide
Desthiomalformin." 1976

Bodanszky, M.. J B. Henes. S. Natarajan. G L
Stahl, and R. L. Foltz. "High Resolution
Mass Spectra of Malformin and Related
Cyclic Peptides." Journal of Antibiotics 21
(1976):549.



Bodanszky, M. and J. B. Henes. "Synthesis and
Properties of the Cyclopentapeptide
Desthionalformin." Biooreanic Chemistry
212(1975).

Bodanszky, M., J. B. Henes, S. Natarajan, and
G. L. Stahl. "Cyclic Pentapeptides Related
to Malformin." Polymer Preprints 16
(1975):133.

PRESENTATION

Henes, J B. and W G. Kay. "Determination of the
Validity of OCDD Results at an Industrial
Site." SUPERFUND XV. Washington, DC, 29
November-1 December 1994.
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MEG A. CLARK

Senior Quality Assurance Chemist II

FIELDS OF COMPETENCE

• Interfacing between laboratories, industries, and
consultants.

• Performing analytical data validation to
determine analytical data outliers and
quality/usability.

• Performing rigorous laboratory audits to
determine the adequacy of laboratory
operations.

• Preparing and performing third-party reviews of
Quality Assurance Project Plans (QAPjPs).

• Preparing and reviewing project-specific
analytical methods, analytical deliverables, data
validation, and laboratory auditing Standard
Operating Procedures (SOPs).

• Preparing project-specific Request for Proposals
(RFPs) for analytical services.

• Providing technical and QA^QC oversight for
various industrial clients.

• Training and managing data review staff.

SUMMARY OF EXPERIENCE

Ms. Clark has seven years of analytical/quality assurance
experience. As a senior quality assurance chemist. Ms.
Clark manages various projects and staff within the Valley
Forge, Pennsylvania, office. Ms. Clark is knowledgeable
in the fields of organic and inorganic data validation,
laboratory auditing, preparing and third-party reviewing
SOPs and QAPjPs, preparing analytical laboratory RFPs
and reviewing laboratory proposals, and the training of
quality assurance chemists.

Prior to joining Environmental Standards, Ms. Clark
worked as a research chemist and a graduate teaching
assistant at the University of Pennsylvania. Ms. Clark's
research efforts were directed toward the total synthesis of
detoxin D, which allowed her to develop skills in
spectroscopic and separation techniques ( 'H-NMR. 1R.
flash column chromatography). As a teaching assistant,
Ms. Clark was responsible for overseeing organic
laboratory experiments in a classroom environment and
grading laboratory experiment reports and examinations.
Ms. Clark also performed undergraduate research which
involved the synthesis of novel facially-capping ligands in
order to prepare models for the binuclear iron Purple Acid
Phosphatase. As pan of this research. Ms. Clark
developed skills in spectroscopic techniques ( 'H- and L'C-
NMR, FT-IR, GC/MS).

CREDENTIALS

M.S.. Organic Chemistry, University of Pennsylvania,
Philadelphia. Pennsylvania, January 1991.

B A., Chemistry, Gettysburg College, Gettysburg,
Pennsylvania, May 1989.

Radiological, Inorganic, Volatile/Semivolatile and
Pesticide/PCB Data Verification and Validation
Training, Lockheed Martin Energy Systems. Inc.
Environmental Restoration Data Quality Program.
April 1996.

KEY PROJECTS

• Performed analytical data validation for numerous -,m
investigations to determine analytical data outliers and
data quality/usability. Data reviewed include those tor
US EPA Contract Laboratory Program (CLP) protocols,
SW-846 Methods. Methods for the Chemical Analysis
of Water and Wastes, and the US EPA Series 200. 500.
and 600 methods.
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KEY PROJECTS (Cont.)

• As pan of data validation support for a site investigation,
observed unusually high levels of interferences in standard
ICP metals analyses. Advised the client to have the
laboratory confirm some of the metal results by ICP/MS.
The ICP/MS methodology was chosen for the
confirmational analysis because it is not subject to the
same interferences, as the ICP analysis is qualitatively
very specific and generally more sensitive than the
standard ICP analysis. The ICP/MS results generally
supported the ICP results with a few notable exceptions.
A concentration range for these exceptions was
determined based on the two analyses.

• Data validation project manager for many major US EPA
Region I, Region II. Region 01, Region V, and NYSDEC
site investigations. Project management duties include
logging in and tracking data, providing technical
assistance in data validation problems, reviewing quality
assurance reports, tracking budgets for data package
review, and providing technical assistance to clients. At
times, project management has included advising
laboratories on data deliverables prior to the investigation
start, direct feedback to the laboratories to correct
reporting errors and to improve on-going analytical work,
and arranging for laboratory data deliverables to be
generated after significant time lapses from when the
analyses were performed. Project Management has also
included providing advice to engineering contractors on
data quality concerns. Provided recommendations for
sample bottle ware preservation, technical holding times,
shipment and field quality control measures. Coordinated
shipments of bottleware and environmental samples
between the laboratory and the field and provided
corrective action recommendations for any problems
which arose.

• Managed several data validation projects for large New
York State Superfund site investigations. Projects
involved the full validation of data from over 1000
samples collected from the sites. Samples were
contaminated with complex mixtures of Aroclors 1248,
1254, and/or 1260. Utilized in-house tools for PCB data
validation so that a consistent approach to the qualitative
identifications and quantitation of results could be used
with all sample analyses. One project used a modification
of a NYSDEC Superfund Method for the analysis for
PCBs. Also advised the laboratory on improvements to
the method for future analytical work for this project.

Provided project management for an on-going data
validation project for a drum disposal site. For this
project, several analytical methods were required for
each class of analytes due to the various levels of
contamination at the site. Data examined included data
for highly contaminated samples which caused many
unique analytical problems. Provided significant
chemistry consultation to the client regarding data
validation, analytical, and database reporting issues.

Assisted in project management and served as data
validation task manager for an on-going quality
assurance/quality control technical oversight project for
large aircraft manufacturer. Prepared SOPs for
laboratory audits, analytical work, data validation of
analytical work, preparation of analytical data packages,
and preparation of quality assurance reports for this
extensive site investigation. In preparing the SOPs,
coordination with several analytical laboratories, the
data management contractor, and the client was ,
essential. Subsequent data validation was performed for
several phases of the investigation according to the
requirements of data validation SOPs which included a
data quality assessment and a compliance evaluation
based on the analytical SOPs. Extensive coordination
with the data management contractor was required
throughout the validation efforts in order to identify
problems in the database and to update the database
remotely.

At the request of a client, reviewed data validation
reports prepared by a competitor on herbicide and
pesticide/PCB analytical data for a wetlands site
investigation. Identified major qualitative and
quantitative laboratory errors which were missed by the
competitor. The qualitative errors had a major impact
on the risk assessment for the site investigation. The
discovery of the errors resulted in major changes by the
laboratory in its approach to the analysis for
pesticides/PCBs.

Performed laboratory audits for several major
companies to assess laboratory quality and reliability.
As requested by the client, the audits evaluated
laboratory personnel's use of aood laboratory practices.
laboratory quality control/quality assurance programs,
and analytical methods.
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• Performed audit of an on-site industrial laboratory
with the primary function of providing analytical
support for procedures involved in decommissioning
electrical transformers and various other electrical
equipment. The laboratory analyzed dielectric oil from
the equipment in order to determine if (and at what
concentration) PCBs were present based on US EPA
guidelines. These analyses were used to categorize
equipment for disposal. In addition, the facility
collected and analyzed wipe samples from the surface
area of scrap pans to ensure low levels of residual
PCBs. Prepared audit report summarizing findings
and key recommendations for the client to improve the
qualitative and quantitative QA/QC for the analyses
performed.

• Has prepared and third-party reviewed several project-
specific QAPjPs, which included the participation in
the formulation of project strategy and Data Quality
Objectives (DQOs) for submission to federal and state
regulatory agencies. Has addressed comments
provided by agencies on QAPjP concerns. Has
provided project-specific justification for project
reporting limits which did not meet regulatory agency
requirements. Has also reviewed and revised
Sampling and Analysis Plans.

• Provided consultation on identifying analytical
alternatives to potentially expensive state requirements
for analytical work for a site investigation directed by
the Virginia Department of Environmental Quality.
The state was requiring the use of numerous analytical
methods for the analysis of only a few classes of
analytes. Developed a multi-tiered decision-tree
approach which provided a dramatically less
expensive alternative that met the data quality
objectives of the project and that overlapped with
some of the requirements of the coinciding RCRA
facility investigation. Also modified the QAPjP for
the RCRA facility investigation to include the
alternative analytical approach.

• Prepared appendices for use in a corporate
environmental contract laboratory program as a
guideline for the use of the corporate environmental
contract laboratory program: Laboratory
Specifications Manual and Analytical Services and
Quality Assurance Guidance Manual, specifically for
waste characterization as it relates to hazardous waste
management under the Resource Conservation and
Recovery Act (RCRA).

• Prepared the RFP of analytical services for a monitoring
program for a major company. The RFP addressed
issues including budget, personnel, experience,
instrumentation, and laboratory quality control/quality
assurance programs. Reviewed proposals submitted by
the laboratories in response to the RFP to determine the
most qualified applicant. Reviewed and aided in re-
writing the project-specific laboratory quality assurance
project plan prepared by the contract laboratory.

• Performed a scientific evaluation of the results from the
analyses of fly ash samples in an attempt to identify the
possible sources of waste materials at a landfill. The
evaluation included determining which analytes should
be considered indigenous to the landfill, grouping these
analytes based on chemical structure and industrial
processes, and comparing the groupings and individual
compounds to the manufacturing processes used by
various local industries.

• Prepared and issued a one-page survey to the clients of a
laboratory in order to evaluate the laboratory's
performance in the opinion of their clients. The survey
responses were compiled and evaluated in order to
determine specific areas in which the laboratory could
ultimately improve their services to their clients.

• Assisted a laboratory in the application process for
certification in the Environmental Laboratory
Accreditation Program in the State of California.
Obtained and reviewed the application and provided
laboratory with a detailed list of information required to
complete the application process. Upon receipt of all
necessary information from the laboratory, completed
the application and provided final instruction to the
laboratory.

PUBLICATION

Clark, M. A. and R. J Vitale. "How to Assess^Data
Quality for Better Decisions." Clearwater. New York
Water Environmental Association (NYWEA), Vol.
26, No. 2 (Summer 19%).

PRESENTATION/PAPER

Clark, M. A. and M. J. Piccone. 'Regional Variations in
the Evaluations of Analytical Data." SUPERFUND
XV. Washington, DC, 29 November-1 December
1994
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MEG A. CLARK

Senior Quality Assurance Chemist II

FIELDS OF COMPETENCE

• Interfacing between laboratories, industries, and
consultants.

• Performing analytical data validation to
determine analytical data outliers and
quality/usability.

• Performing rigorous laboratory audits to
determine the adequacy of laboratory
operations.

• Preparing and performing third-party reviews of
Quality Assurance Project Plans (QAPjPs).

• Preparing and reviewing project-specific
analytical methods, analytical deliverables, data
validation, and laboratory auditing Standard
Operating Procedures (SOPs).

• Preparing project-specific Request for Proposals
(RFPs) for analytical services.

• Providing technical and QA/QC oversight for
various industrial clients.

• Training and managing data review staff.

SUMMARY OF EXPERIENCE

Ms. Clark has seven years of analytical/quality assurance
experience. As a senior quality assurance chemist, Ms
Clark manages various projects and staff within the Valley
Forge, Pennsylvania, office. Ms. Clark is knowledgeable
in the fields of organic and inorganic data validation,
laboratory auditing, preparing and third-party reviewing
SOPs and QAPjPs, preparing analytical laboratory RFPs
and reviewing laboratory proposals, and the training of
quality assurance chemists.

Prior to joining Environmental Standards, Ms. Clark
worked as a research chemist and a graduate teaching
assistant at the University of Pennsylvania. Ms. Clark's
research efforts were directed toward the total synthesis of
detoxin D, which allowed her to develop skills in
spectroscopic and separation techniques t 'H-NMR. IR,
flash column chromatography). As a teaching assistant,
Ms. Clark was responsible for overseeing organic
laboratory experiments in a classroom environment and
grading laboratory experiment reporu and examinations.
Ms. Clark also performed undergraduate research which
involved the synthesis of novel facially-capping ligands in
order to prepare models for the binuclear iron Purple Acid
Phosphatase. As pan of this research, Ms. Clark
developed skills in spectroscopic techniques (. 'H- and I ?C-
NMR, FT-IR, GC/MS).

CREDENTIALS

M.S.. Organic Chemistry, University of Pennsylvania,
Philadelphia, Pennsylvania, January 1991.

B.A. , Chemistry, Gettysburg College, Gettysburg,
Pennsylvania, May 1989.

Radiological. Inorganic, Volatile/Semivolatile and
Pesticide/PCB Data Verification and Validation
Training, Lockheed Martin Energy Systems. Inc.
Environmental Restoration Data Quality Program,
April 1996.

KEY PROJECTS

• Performed anai>Uiai data validation tor numerous - . i t e
investigations to determine analytical data outliers and
data quality/usability. Data reviewed include those for
US EPA Contract Laboratory Program (CLP) protocols.
SW-846 Methods, Methods for the Chemical Analysis
of Water and Wastes, and the US EPA Series 200, 500.
and 600 methods.
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KEY PROJECTS (Cont.)

• As pan of data validation support for a site investigation,
observed unusually high levels of interferences in standard
ICP metals analyses. Advised the client to have the
laboratory confirm some of the metal results by ICP/MS.
The ICP/MS methodology was chosen for the
confirmational analysis because it is not subject to the
same interferences, as the ICP analysis is qualitatively
very specific and generally more sensitive than the
standard ICP analysis. The ICP/MS results generally
supported the ICP results with a few notable exceptions.
A concentration range for these exceptions was
determined based on the two analyses.

• Data validation project manager for many major US EPA
Region I, Region II, Region HI, Region V, and NYSDEC
site investigations. Project management duties include
logging in and tracking data, providing technical
assistance in data validation problems, reviewing quality
assurance reports, tracking budgets for data package
review, and providing technical assistance to clients. At
times, project management has included advising
laboratories on data deliverables prior to the investigation
start, direct feedback to the laboratories to correct
reporting errors and to improve on-going analytical work,
and arranging for laboratory data deliverables to be
generated after significant time lapses from when the
analyses were performed. Project Management has also
included providing advice to engineering contractors on
data quality concerns. Provided recommendations for
sample bonJeware preservation, technical holding times,
shipment and field quality control measures. Coordinated
shipments of bottleware and environmental samples
between the laboratory and the field and provided
corrective action recommendations for any problems
which arose.

• Managed several data validation projects for large New
York State Superfund site investigations. Projects
involved the full validation of data from over 1000
samples collected from the sites. Samples were
contaminated with complex mixtures of Aroclors 1248,
1254, and/or 1260. Utilized in-house tools for PCB data
validation so that a consistent approach to the qualitative
identifications and quanutauon of results could be used
with all sample analyses. One project used a modification
of a NYSDEC Superfund Method for the analysis for
PCBs Also advised the laboratory on improvements ;o
the method for future analytical work for this project.

• Provided project management for an on-going data
validation project for a drum disposal site. For this
project, several analytical methods were required for
each class of analytes due to the various levels of
contamination at the site. Data examined included data
for highly contaminated samples which caused many
unique analytical problems. Provided significant
chemistry consultation to the client regarding data
validation, analytical, and database reporting issues.

• Assisted in project management and served as data
validation task manager for an on-going quality
assurance/quality control technical oversight project for
large aircraft manufacturer. Prepared SOPs for
laboratory audits, analytical work, data validation of
analytical work, preparation of analytical data packages,
and preparation of quality assurance reports for this
extensive site investigation. In preparing the SOPs,
coordination with several analytical laboratories, the
data management contractor, and the client was
essential. Subsequent data validation was performed for
several phases of the investigation according to the
requirements of data validation SOPs which included a
data quality assessment and a compliance evaluation
based on the analytical SOPs. Extensive coordination
with the data management contractor was required
throughout the validation efforts in order to identify
problems in the database and to update the database
remotely.

• At the request of a client, reviewed data validation
reports prepared by a competitor on herbicide and
pesticide/PCB analytical data for a wetlands site
investigation. Identified major qualitative and
quantitative laboratory errors which were missed by the
competitor. The qualitative errors had a major impact
on the risk assessment for the sits investigation The
discovery of the errors resulted in major changes by the
laboratory in its approach to the analysis for
pesticides/PCBs.

• Performed laboratory audits for several major
companies to assess laboratory quality and reliability.
As requested by the client, the audits evaluated
laboratory personnel's ur>e of good laboratory rrictics«
laboratory quality control/quality assurance programs.
and analytical methods.



Meg A. Clark
-Page 3

• Performed audit of an on-site industrial laboratory
with the primary function of providing analytical
support for procedures involved in decommissioning
electrical transformers and various other electrical
equipment. The laboratory analyzed dielectric oil from
the equipment in order to determine if (and at what
concentration) PCBs were present based on US EPA
guidelines. These analyses were used to categorize
equipment for disposal. In addition, the facility
collected and analyzed wipe samples from the surface
area of scrap parts to ensure low levels of residual
PCBs. Prepared audit report summarizing findings
and key recommendations for the client to improve the
qualitative and quantitative QA/QC for the analyses
performed.

• Has prepared and third-party reviewed several project-
specific QAPjPs, which included the participation in
the formulation of project strategy and Data Quality
Objectives (DQOs) for submission to federal and state
regulatory agencies. Has addressed comments
provided by agencies on QAPjP concerns. Has
provided project-specific justification for project
reporting limits which did not meet regulatory agency
requirements. Has also reviewed and revised
Sampling and Analysis Plans.

• Provided consultation on identifying analytical
alternatives to potentially expensive state requirements
for analytical work for a site investigation directed by
the Virginia Department of Environmental Quality.
The state was requiring the use of numerous analytical
methods for the analysis of only a few classes of
analytes. Developed a multi-tiered decision-tree
approach which provided a dramatically less
expensive alternative that met the data quality
objectives of the project and that overlapped with
some of the requirements of the coinciding RCRA
facility investigation. Also modified the QAPjP for
the RCRA facility investigation to include the
alternative analytical approach.

• Prepared appendices for use in a corporate
environmental contract laboratory program as a
guideline for the use of the corporate environmental
contract laboratory program: Laboratory
Specifications Manual and Analytical Services and
Quality Assurance Guidance Manual, specifically for
waste characterization as it relates to hazardous waste
management under the Resource Conservation and
Recovery Act (RCRA).

• Prepared the RFP of analytical services for a monitoring
program for a major company. The RFP addressed
issues including budget, personnel, experience,
instrumentation, and laboratory quality control/quality
assurance programs. Reviewed proposals submitted by
the laboratories in response to the RFP to determine the
most qualified applicant. Reviewed and aided in re-
writing the project-specific laboratory quality assurance
project plan prepared by the contract laboratory.

• Performed a scientific evaluation of the results from the
analyses of fly ash samples in an attempt to identify the
possible sources of waste materials at a landfill. The
evaluation included determining which analytes should
be considered indigenous to the landfill, grouping these
analytes based on chemical structure and industrial
processes, and comparing the groupings and individual
compounds to the manufacturing processes used by
various local industries.

• Prepared and issued a one-page survey to the clients of a
laboratory in order to evaluate the laboratory's
performance in the opinion of their clients. The survey
responses were compiled and evaluated in order to
determine specific areas in which the laboratory could
ultimately improve their services to their clients.

• Assisted a laboratory in the application process for
certification in the Environmental Laboratory
Accreditation Program in the State of California.
Obtained and reviewed the application and provided
laboratory with a detailed list of information required to
complete the application process. Upon receipt of all
necessary information from the laboratory, completed
the application and provided final instruction to the
laboratory.

PUBLICATION

Clark, M. A. and R. J. Vitale. "How to Assess Data
Quality for Better Decisions." Clearwater New York
Water Environmental Association (NYWEA), Vol.
26, No. 2 (Summer 1996).

PRESENTATION/PAPER

Clark, M. A. and M. J. Piccone. "Regional Variations in
the Evaluations of Analytical Data." SUPERFUND
XV. Washington, DC, 29 November-1 December
1994.
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RUTH L. FORMAN

Senior Oualitv Assurance Chemist in

FIELDS OF COMPETENCE

• Analytical and sampling quality assurance
procedures.

• Analytical database design.

• Corporate laboratory program design,
execution, and maintenance.

• Field operations audits.

• Laboratory auditing.

• Performance evaluations, study design, and
executions.

• Project-specific analytical requests for proposal
preparation.

• Project-specific quality assurance oversight.

• Quality Assurance Project Plan preparation
and third-party review.

• Rigorous third-party data validation for RI/FS,
Rf Is/CMS, and CAA stack tests.

• Sampling and analysis plan preparation and
review.

• Technical liaison among laboratories,
industries, and consultants.

• Theoretical and practical knowledge of the
facets of quantitative analysis for organic and
inorganic pollutants by published
methodologies

• Training and managing data validation staff

CREDENTIALS

B A . Chemistry. Franklin and Marshall College,
Lancaster, Pennsylvania, 1986

PROFESSIONAL AFFILIATION

Air and Waste Management Association

Society of Women Environmental Professionals

SUMMARY OF EXPERIENCE

Ms. Forman has ten years of field and
analytical/quality assurance experience. As a
Senior Quality Assurance Chemist III, Ms. Forman
manages various projects and staff within the
Valley Forge, Pennsylvania, office. Ms. Forman is
knowledgeable in the fields of organic and
inorganic data validation (including specialty
analyses), laboratory auditing, field auditing, and
the preparation of third-party review of analytical
standard operating procedures (SOPs), field
operation SOPs, project Quality Assurance Project
Plans (QAPjPs), and Request for Proposals (RFPs).

Pnor to joining Environmental Standards. Ms
Forman was a chemist with a primary US EPA
Superfund contractor for US EPA Region III
During her tenure at this position, Ms Forman was
responsible for developing and maintaining the
office quality assurance program, performing field
audits, writing field SOPs, performing data
validation, and managing various preliminary
assessment site investigations and hazardous
ranking system projects.

KEY PROJECTS

• Performed analytical data validation tor
numerous site investigations to determine
analytical data outliers and data
quality/usability Data reviewed included
those for US EPA Contract Laboratory
Program (CLP) protocols, SW-846 Methods,
Methods for the Chemical Analysis -; '- -'.j:
and Wastes, and the US EPA Series 200. 500.
and 600 Methods.



Provided data validation project management
for several major US EPA Region I, Region II,
Region III, Region IV, and Region V site
investigations Duties included performing
data log-in and providing tracking, technical
assistance in data validation problems,
reviewing quality assurance reports, tracking
budgets for data package review, and
providing technical assistance to clients.

Conducted single-blind and double-blind
performance evaluation (PE) studies for several
corporate laboratory programs. The studies
involved procuring the PE samples,
coordinating with laboratory and/or field
personnel, and evaluating the results.

Developed and participated in national and
international corporate laboratory programs for
several pharmaceuticals and corporations. The
development of the programs required
assessing the company's current laboratory use
and expenditure performing laboratory audits,
conducting PE studies, preparing RFPs,
evaluating proposals, ranking laboratory
performance and pricing, and preparing
corporation laboratory manuals.

Performed laboratory audits for several major
companies to assess laboratory quality and
reliability. The audits were based upon issues
of good laboratory practices, laboratory quality
control/quality assurance programs, and the
analytical methods requested by the client.

Performed field audits for several major clients
to assess sampling, packing and shipping
techniques Audits were based upon
acceptable sampling procedures and project
sampling plans.

Provided project management for quality
assurance/quality control (,QA/QC) technical
oversight of a three-year study (primarily air)
of a large metropolitan publicly owned
treatment works (POTW). Responsibilities
included participating in local community
committee meetings and public meetings;
commenting on project activities, prepanng an
RFP; reviewing proposals, QAPjPs, nsk
assessment work plans, final reports, and
analytical methods; auditing laboratories;
submitting blind PE samples; conducting field
audits, collecting split samples; and validating
and senior reviewing all project data.

• Provided project management for a large
pipeline company in the eastern United States
Responsibilities included auditing several
large environmental laboratories, validating
and senior reviewing project data, tracking
project activity and budget status, coordinating
field auditing activities, conducting round
robins of multi-laboratory blind PE samples,
providing technical assistance on laboratory.
field, and overall project quality assurance
issues.

PUBLICATION

Baldwin, J. E., T. C. Barden, R. L. Pugh-Forman.
and W. C. Widdison. "Partial Loss of
Deuterium Label in Wilkinson's Catalyst
Promoted Decarbonylations of
Deuterioaldehydes." Journal of Organic
Chemistry 52 n987V3303

PRESENTATIONS/PAPERS

Forman, R. L., R. J. Vitale, D. C. Nuber, and D P
Callaghan. "A Case Study Effective
Assessment of Data Usability During a Multi-
Year Air Study " 91st Annual Air and Waste
Management Association Meeting. San Diego,
CA, 14-18 June 1998.

Mussoline, G. R., R. L. Forman, and D P
Callaghan. "Data Management - Effective and
Cost Efficient Use in an Environmental
Investigation." SUPERFUND XVI
Washington, DC, 6-8 November 1995

Forman, R. L. "Quality Assurance/Quality Control
at POTW." Eleventh Annual Waste Testing
and Quality Assurance Symposium
Washington, DC, 23-28 July 1995'

Forman R. L. ''Continuous Emission Mor.itonna
QAPPs." Delaware Valley Chapter of MA.vS-
AWMA, Implementation of New Jersey s rule
V and Enhanced Monitoring Workshop
Cherry Hill. NJ, 25-26 May 1995.

Forman, R. L. "Guidance for Determining Data
Usability of Volatile Organic Compounds in
Air" SUPERFUND XV Washington. DC
29 November-1 December 1994.

Forman, R. L , and D. C Nuber "Emissions
Sampling - Controlling trie coat rarougji ^au



Validation." First North Amencan Conference
& Exhibition on Emerging Clean Air
Technologies and Business Opportunities.
Toronto, Ontario, Canada, 26-30 September
1994



DONALD J. LANCASTER

Senior Quality Assurance Chemist

FIELDS OF COMPETENCE

• Analytical and environmental chemistry

• Analytical methods development and
specification design.

• Performance evaluation study design and
execution.

• Project-specific analytical request for proposal
preparation.

• Project-specific quality assurance oversight.

• Quality Assurance Project Plan preparation
and third-party review.

• Rigorous third-party data validation RI/FS,
RFIs/CMS, Permit B, and delisung studies.

• Training data validation staff

• Laboratory audits.

CREDENTIALS

B.S., Chemistry, Minor in Mathematics, University
of Arizona, Tucson, Arizona, May 1986.

Additional course work towards an M.A. Degree in
Mathematics, West Chester University, West
Chester, Pennsylvania.

SUMMARY OF EXPERIENCE

Mr Lancaster has eleven years of experience in
analytical chemistry and quality assurance.
Specificallv. he has rune years of experience in the
data validation of organic and inorganic analyses,
and two years of experience in the analysis of air
and water samples for metals and wet chemistry
parameters. As a Senior i^uaiirv Assurance

Chemist II at Environmental Standards, Mr
Lancaster is involved in the quality assurance
review of organic (volatile, semi volatile,
pesticide/PCB, herbicides, and dioxin/furan)
analyses by a variety of methods, including gas
chromatography (GC), GC/mass spectroscopy
(MS), high performance liquid chromatography
(HPLC), and High Resolution GC/MS. Mr.
Lancaster also routinely performs data validation
for inorganic analyses, including metals by
inductively coupled plasma (TCP), ICP-MS and
graphite furnace atomic absorption (GFAA), and
wet chemistry parameters by colorimetric,
ultraviolet-visible (UV-VIS), ion selective electrode
(ISE), and titrimetric methods. In addition, Mr
Lancaster has performed method reviews for an
SW-846 Workgroup, and has written and reviewed
project-specific analytical methods and data
validation standard operating procedures (SOPs)

Other projects performed by Mr. Lancaster at
Environmental Standards include the preparation of
Requests for Proposals (RFPs) for analytical
services for major US Corporations and reviews of
the proposals submitted in response, and laboratory
audits to assess the technical, quality assurance,
and support services for major environmental
laboratories in the US. Finally, Mr Lancaster is
responsible for the creation and revision of data
validation SOPs used internally at Environmental
Standards.

Prior to joining Environmental Standards. Mr
Lancaster was a Data Validation Chemist with a
large government consulting firm in Wavne.
Pennsylvania. His primary responsibilities included
the data validation and the preparation of quahrv
assurance reports tor Comprehensi\e
Environmental Response, Compensation and
Liability Act (CERCLA) site inspections performed
in US EPA Region III. The analytical data
reviewed included those generated by GC/MS. oc,
ICP, and GFAA for the analysis of solid and
aqueous samples for the Target Compound List
(.ICL; voiatues, semuoiauies, pesuciacs. t C Ji.



dioxins and furans, metals and cyanide from all
laboratories participating in the Contract Laboratory
Program (CLP). Pnor to this, Mr. Lancaster was a
Research Chemist for the University Analytical
Center at the University of Arizona in Tucson,
Arizona. His primary responsibility was the
analysis of aqueous and air filter samples for metals
by ICP, flame AA, and GFAA. He also performed
the analysis of aqueous and air filter samples for
tluonde, chlonde, bromide, nitrate, and sulfate by
1C and for phosphates by UV-VIS, and the analysis
of air filter samples for total hydrogen, total carbon,
and total nitrogen.

KEY PROJECTS

• Performed analytical data validation for
numerous site investigations to determine
analytical data outliers and data
quality/usability. Data reviewed included
those for US EPA CLP protocols, SW-846
Methods, Methods for the Chemical Analysis
of Water and Wastes, and the US EPA Senes
200 and 600 methods.

• Data validation project manager for several
major US EPA and NJDEPE site
investigations. Duties included logging in and
tracking data, providing technical assistance in
data validation problems, reviewing quality
assurance reports, tracking budgets for data
package review and providing technical
assistance to clients.

• Revised laboratory analytical manual for a site
laboratory for a Fortune 500 company. The
manual emphasized the importance of
performing quality control analyses to assure
the validity of analytical results and of
documenting laboratory sample and quality
control analysis results.

• Performed laboratory audits for several major
companies to assess laboratory quality and
reliability. The audits evaluated the
laboratory's adherence to good laboratory
practices, laboratory quality assurance/quality
control i,QA/QC) programs, and the analytical
methods requested by the client.

personnel's adherence to acceptable sampling
procedures and project sampling plans.

Reviewed methods as part of the SW-846
Inorganic Workgroup. Methods were
reviewed for technical ment and completeness.
Analyses covered by methods were igrutabihty
of solids (Method 1030), corrosivity (Method
1120), acid digestion of sediments, sludges
and soils (Method 3050B), microwave-assisted
acid digestion of ash and other siliceous wastes
(Method 3052), and white phosphorus by
solvent extraction and gas chromatography
(Method 7580), all of which will be included
in the Third Update for SW-846.

Performed statistical analysis of data for a
major company to show that treated wastes
should not be considered hazardous and
detected levels fall within US EPA-specified
limits. Statistical analysis was performed in
accordance with the US EPA documents 'Soil
Sampling Quality Assurance User's Guide"
(May, 1984) and "Supplement Guidance to
RAGS: Calculating the Concentration Term"
(May, 1992).

Prepared Quality Assurance Project Plan
(QAPjP) for the sampling, analysis, and report
distribution for the monitoring discharges and
on-site wells for a Fortune 500 company The
QAPjP emphasized the documentation of all
activities and stressed the importance of
QA/QC.

Prepared a number of comprehensive RFPs for
analytical services for a wide vanety of large
short- and long-term environmental
investigations. Evaluated laboratory proposals,
performed laboratory audits, provided
recommendations for award, and participated
in contract negotiations. One such project
saved a Fortune 500 company 3u% in
analvtical costs over rwo vears

• Performed field audits for several major clients
to assess sampling, packing, and shipping
techniques. The audits evaluated field



STEPHEN T. ZEINER, CPC

Senior Quality Assurance Chemist

FIELDS OF COMPETENCE

• Analytical and environmental chemistty.

• Analytical method specification design.

• Corporate laboratory program design,
execution, and maintenance.

• Laboratory audits.

• Performance evaluation study design and
execution.

• Project-specific analyticaiysampling request for
proposal preparation.

• Project-specific quality assurance oversight.

• Purge and trap/GC instrumentation repair and
troubleshooting.

Quality Assurance Project Plan preparation
and thud-party review.

• Rigorous third-party data validation RI/FS,
RFIs/CMS, Permit B, delisting studies, and
CAA stack tests

• Technical liaison among laboratories,
industries, and consultants.

• Technical support for laboratories

• Theoretical and practical knowledge of all
facets of quantitative analysis for organic and
inorganic pollutants by published
methodologies.

• Volatile organic analyses using SW-846 8000
Senes and US EPA 500 and 600 Senes
Methods.

CREDENTIALS

B.S., Chemistry, Shippensburg
Pennsylvania, 1988.

University.

Shippensburg University, Pennsylvania. Graduate
Analytical Chemistry Course Work.

CERTIFICATIONS

Certified Professional Chemist (CPC) -
American Institute of Chemists, Alexandria,
Virginia.

Member - American Institute of Chemists (MAIC1

American Institute of Chemists, Alexandria.
Virginia.

PROFESSIONAL AFFILIATIONS

American Association for the Advancement of
Science - Member
American Chemical Society - Member
American Institute of Chemists - Member
Society of Environmental Management and

Technology - Member

SUMMARY OF EXPERIENCE

Mr. Zemer has seven years of analytical and quality
assurance experience Specifically, he has t\vo
years of analytical experience performing analyses
for organic contaminants in a variety of media by
instrumental methods, including research and
development of analytical methodologies As a
Senior Quality Assurance Chemist II, Mr Zemer
has five years of experience in the fields of organic,
inorganic, radiological, and wet chemistry data
validation (including specialty analyses such as
dioxin/furan data), laboratory audits/evaluations.
third-party review and production of Quality
Assurance Project Plans (QAPjPs) for remedial
investigations/feasibility =>tuaies .Ki.i-.v. a



Resource Conservation and Recovery Act (RCRA)
Facility Investigation/corrective action plan
CRFI/CAP) and remedial actions; design of
specialty analytical data package dehverables to
accommodate project-specific data quality
objectives (DQOs); specification of quality
assurance/quality control (QA/QC) parameters for
investigative sampling events; third-party review
and cntique of laboratory standard operating
procedures (SOPs); management of several
chemists on large data validation and corporate
contract laboratory programs; project cost tracking;
review of project invoices; production and
evaluation of cost proposals; and design of
corporate contract laboratory programs.

Prior to employment at Environmental Standards,
Mr Zeiner was a Chemist I for a large independent
analytical laboratory He was responsible for
performing volatile organic analyses by SW-846
and US EPA 500 and 600 Series Methods using
purge and trap gas chromatography (GC) with
photoioruzation (FDD), flame lomzauon (FID), and
electrolyte conductivity (ELCD) detectors. His
responsibilities included writing laboratory-specific
modifications of SW-846 and US EPA methods,
writing and updating SOPs, designing and
implementing a comprehensive repair and
preventive maintenance program, and training
sixteen chemists in the repair and performance of
preventive maintenance procedures for purge and
trap/GCs. In addition, he researched and developed
a laboratory method for the application of purge and
trap/GC techniques for separation and detection of
non-halogenated/non-aromatic volatile organic
compounds.

tracking budgets for data package review, and
providing technical assistance to clients.

Served as project manager for the development
of a corporate contract laboratory program that
included a Laboratory Users/Corporate Quality
Assurance Guide. Developed a written survey
to collect project information from
approximately 80 client sites. Designed a
client-specific Request for Proposal (RFPV
Additionally, laboratory audits were performed
on the short-listed laboratories, and the
laboratory proposals were evaluated and
ranked.

Served as part of the peer review team for the
US EPA Region I organic data validation
guidelines.

Served as project manager for a preliminary
NYSDEC site investigation for Aroclor
characterization. Duties included the
preparation of a Request for Quotation (RFQ),
review and evaluation of proposals,
preparation of data package dehverables that
were required for the project-specific analytical
protocol, and performance of a laboratory audit
of the selected project laboratory.

Served as part of a project team tor the
development of a Corporate Quality Assurance
Program and Laboratory Users Guide
Developed a written laboratory survey aimed at
determining the capabilities of a facility
Additionally, performed laboratory audits to
"short-list" bid candidate laboratories

KEY PROJECTS

• Performed analytical data validation for
numerous site investigations to determine
analytical data outliers and data
quality/usability Data was reviewed
according to US EPA Contract Laboratory
Program (CLP) protocols; SW-846 Methods,
Methods for the Chemical Analysis of Water
and Wastes; and the US EPA Series 200, 500,
and 600 Methods.

• Served as data validation project manager for
US EPA Region II and NYSDEC site
investigations. Duties included data log-in and
tracking, assisting in technical data vahdauon
problems, reviewing quality assurance reports.

Served as an on-site technical consultant to
three laboratories Duties included the review
of data package dehverables pnor to issuance
and the review of analytical data tor accuracv
and adherence to volatile organic, senuvolaule
organic, and inorganic method protocols

Assisted in an extensive on-site audit of a
laboratory for a Fortune 100 client. Audited
GC and GC/mass spectroscopy (MS) organic
analyses, sample log-in and receipt, data
packaging, and the reporting areas within the
laboratory. Provided feedback of audit
findings to the laboratory during a debriefing
session ^erared a detailed audit rer^r
summarizing audit findings



• Served as part of a project team for the review
and comparison of US EPA stack testing
methodologies and European stack testing
methodologies for polychlonnated
dibenzodioxin/polychlonnated dibenzofuran
(PCDD/PCDF) parameters. Duties included
the review and comparison of the analytical
procedures and QC requirements for the US
EPA and European methodologies.

• Served as an analyst for purge and trap/GC
analyses by US EPA 500 and 600 Series
Methods and SW-846 Methods. In addition,
served as a troubleshooting and repair person
for sixteen purge and trap/GC instruments.
Duties included repair, analysis, maintenance,
and research and development for volatile
organic purge and trap/GC analyses.

• Provided data validation services for an RFI at
a major aircraft corporation. Reviewed
PCDD/PCDF, volatile, semivolaule, and
pesUcide/PCB compounds for several data
package delivery groups. Prepared reports and
performed secondary review of reports and
data tables for several additional packages.

• Developed an RFQ that included the analytical
specifications and QA/QC procedures
necessary for laboratories to perform work and
accurately bid work under the client's
environmental contract laboratory program.
The laboratories were also requested to provide
additional technical information for review by
Environmental Standards.

• Co-authored and managed the development of
an Environmental Contract Laboratory
Program - Analytical Services and Quality
Assurance Guidance Manual, which include
information useful both to the client's staff for
project planning and to the laboratory's staff
for sample analysis and data package
generation. Topics in the manual included
analytical methods, data package
specifications, communication schemes, DQO
options, QA/QC procedures, corrective actions,
and electronic deliverable specifications.

• Served as part of a team that audited and
evaluated several laboratories' sample log-in
and receipt procedures, organization, sample
preparation methods, analytical expertise and
compliance, QA/QC procedures,
documentation procedures, data packaging

procedures, and results reporting methods Co-
authored detailed audit reports that included
descriptions of the laboratories' procedures A
ranking report based on the technical aspects
evaluated during the audits was provided to the
client.

Served as a project manager and as technical
support to a Fortune 100 industrial client for a
US EPA Region II RI/FS. Served as contact
point for technical questions regarding data
quality issues, as well as managing chemists
performing data validation on solid and
aqueous samples.

PUBLICATION

Zeiner, S. T. "HazWaste World/SUPERFUND
XVII." The Chemist Vol. 73, No 6 (Nov /Dec
19%).

PRESENTATION/PAPER

Zeiner, S. T. "Realistic Criteria for the Evaluation
of Field Duplicate Sample Results."
SUPERFUND XV. Washington, DC. 29
November-1 December 1994.

CONFERENCE MODERATOR/CHAIR

Zeiner, S. T. Chairperson. "Brovvnrields: State and
Local Lessons." HazWaste
World/SUPERFUND XVIII Sheraton
Washington Hotel, Washington, DC, 2-4
December 1997


